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CHE}llICAL MANIPULATION OF PASTURE LEYS TO REGULATE COMPOSITION 
I. THE EFFECTS ON PASTURE AND ANIMAL PRODUCTION 
INTRODUCTION 
c.w. Thorn, M.W. Perry 
Pasture Research Officer 
Department of Agriculture 
Western Australia 
Farming systems in southern Australian are primarily based on legume ley 
rotations with subterranean clover (Trifolium subterraneum L) and annual 
medics (Medicago spp.) being the most important legumes in the rotation. with 
annual grasses such as ryegrass (Lolium rigidum) , barley grass (Hordeum 
leporinum) , brome grass (Bromus diandrus) and silver grass (Vulpia myuros) and 
the herbs, capeweed (Arctotheca calendula) and erodium (Erodium botrys) making 
up the bulk of the non legume component of pastures (Rossiter, 1966). 
Traditionally pasture composition has been regulated by stock and fertiliser 
management. Subterranean clover dominance can be achieved by high stocking 
rates, while understocking and deferred grazing in early winter favour grass 
dominance. Subterranean clover and Erodium dominate at low levels of soil 
phosphate, while grasses, in particular brane grass, and capeweed dominate at 
high levels of soil phosphate (Rossiter 1964). Davies and Greenwood (1973) 
observed that low soil nitrogen levels resulted in clover dominance, while 
high levels resulted in grass dominant pastures. 
The development of herbicide, selective or partially selective, for annual 
grasses provides an alternative to grazing pressure to modify pasture 
composition. Arnold et al. (1970) found that the non-selective bipyridal 
herbicide Paraquat (1, !-dimethyl 4,4-Bipyridinum) applied to pasture in mid 
winter resulted in a decreased grass content and subterranean clover. Pasture 
dry matter yields were reduced by Paraquat immediately following spraying, 
however yields at the end of the subsequent season were similar on all 
treatments. Haggar and Bastian (1980) found that carbetamide, Paraquat and 
Propyzamide increased the proportion of white clover dry matter in a perennial 
white clover-ryegrass sward and also observed that reductions in the gross 
component were offset by increased growth of the clover component so that 
total annual yields were largely unaffected. 
Davies et al. (1973) and Smith (1970) found that grass swards did not have to 
produce as much dry matter during winter as did clover swards for sheep to 
reach and maintain maximum liveweight gain. Davies ~al. (1973) also found 
that sheep grazing grass swards reached 90% of maximum liveweight gain in only 
69 days from the date of germination, while those on clover took 108 days. On 
the other hand, Arnold et al. (1970) found that over summer, weaner sheep had 
better growth and wool production on Paraquat sprayed pasture compared to 
untreated pasture. 
The aim of the current study was to determine the effect of grass removal from 
pastures on pasture production, quality and composition and animal growth and 
wool production. 
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Materials and Methods 
A mixed pasture of subterranean clover {Trifolium subterraneum cv. Dwalganup) 
and annual grasses (Lolium rigidum - annual ryegrass, Bromus ~ndrus - ripgut 
brome and Hordeum leporium - barley grass) was selected at Moora, 3l'S, 
116°E, W.A.,in 1980. The site had an average annual rainfall of 466 mm with 
1981 having 456 mm and 1982 421 mm. 
The soil was a red-brown sandy loam with some gravel in the top 10 cm, with 
increasing gravel to depth. The soil had a pH of 5.6 and soil phosphorus 
level of 16 ppm as a result, prior to commencing the trial 90 kg/ha of 
superphosphate was topdressed across the site. 
Experimental design 
The experiment comprised 4 main treatments of 2 stocking rates (4 and 8/ha) 
and 2 pasture treatments (untreated and sprayed with propyzamide) and 
replicated 3 times in a randomised blbck design. The plots were 150 m x 83.3 
m and 150 m x 41.0 m in size for the 4 and 8/ha stocking rates respectively. 
Each plot was stocked with five animals. 
Grazing 
On the 11/3/1981 200 Merino (Peppin) weaner wethers were selected on 
bodyweight and stratified into five classes ranging from 30.0 kg to 34.0 with 
1 kg differences between classes. After shearing seventy were reselected on 
wool weight (mean 1.6 kg) and allocated to the plots on 29/4/1981. The 
pastures were continuously grazed until 20/4/1982 at 4/ha and 20/1/1982 at 
8/ha. A new group were selected on 25/4/1982 and had a mean liveweight of 33 
kg. They continuously grazed the pasture until 26/4/1983. sick or dead 
animals were replaced immediately by animals of similar type and weight from 
the spare treatment alongside the main trial. 
Animal measurements 
Sheep were weighed monthly, with each weighing being at the same time of day. 
During summer animal condition score was recorded to determine animal 
condition and the need to remove animals from plots. At the beginning of each 
season the animals were dyebanded on their mid-side with NAKO H to determine 
wool growth. Wool growth was obtained by shearing on the 10 March 1982 and 1 
November 1982. 
Pasture measurements 
Pasture dry matter (DM) measurements and composition were recorded using the 
Cambell and Arnold (1973) visual rating technique and the dry weight rank 
method of composition (Mannetje and Haydock, 1963). These coincided with the 
weighing of sheep. Pasture grab samples were collected periodically 
throughout the season to determine 'in vitro' pasture digestibility and 
protein content (Tilley and Terry, 1963). 
Subterranean clover seed yields were measured in January each year by taking 
15 (0.2 m-2) quadrats per plot and sieving and threshing the seed from the 
clover burr. 
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Herbicide 
Propyzamide (N-(l,l-dimethyl-propynl)-3,5 dichlorobenzamide) applied as 
commercial 50% a.i. wettable powder formulation was applied to the pasture on 
the 16 June, 1981, no application was made in 1982, as the pasture was allowed 
to self regenerate. The propyzamide was applied at 1.5 kg/ha in 100 litres of 
water with a boomspray. 
Results 
Seasonal conditions 
The 1981 season got away to an average start however, rainfall was lower than 
average through June-October, 227 mm compared to an average of 316 mm. 
September rainfall was extremely low (13 mm) compared to the average of 39 mm; 
as a consequence the season finished early. In 1982 the average rainfall for 
the season was just below average as was the June-October rainfall of 298 mm. 
(Figure 1.) 
Pasture production 
Due to the early finish to the season in 1981 there was a marked seasonal 
effect on pasture production compared to the 1982 season. 
There was a significant (P < 0.05) effect of both stocking rate and pasture 
treatment on pasture on offer from the 29 July through until October in 1981. 
Both the high stocking rate and Propyzarnide treatment reduced pasture on offer 
through out the 1981 season. On the 28 October there was a 786 kg/ha 
difference in pasture on offer between the stocking rates and 518 kg/ha 
difference between the pasture treatments. 
In 1982, there was a significant effect (P < 0.05) of stocking rate on 
pasture on offer throughout the entire season (Table 1) • There was no 
carry-over of the previous years pasture treatment effect. 
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Table l. Pasture on offer during the 1981 and 1982 growing season at Moora 
Treatment Untreated 
Stocking 4 
rate 
(Date) 
11. 6.81 314 
25. 6.81 '382 
8. 7.81 382 
29. 7.81 857 
18. 8.81 1,245 
9. 9.81 1,888 
3 o. 9.81 2,056 
28.10.81 2,528 
15. 6.82 393 
29. 6.82 923 
29. 7.82 1,386 
26. 8.82 1,358 
23. 9.82 3,365 
1.11.82 4,402 
8.12.82 4,346 
25. 1.83 2,882 
26 .4.83 2,367 
** = p '< 0.05 
*** = p < 0.01 
Propyzamide Untreated 
4 8 
1981 Pasture on offer 
372 222 
279 265 
383 276 
620 657 
1,009 867 
1,417 1,234 
1,893 1,720 
1,980 1,712 
1982 Pasture on offer 
282 219 
664 555 
1,099 812 
1,384 1,063 
3,739 2,701 
4,643 2,977 
4,653 3,200 
2,800 1,626 
2,231 1,230 
Propyzamide Significance 
8 Stocking Pasture 
rate treatment 
(kg ha-1 ) 
205 *** 
244 *** 
222 *** 
316 ** ** 
607 *** ** 
923 *** *** 
1,048 *** *** 
1,224 *** ** 
(kg ha-1) 
244 ** 
531 
631 *** *** 
1,018 *** 
2,932 ** 
3,058 *** 
3,159 *** 
1,614 *** 
1,243 *** 
There was no significant effect of treatment on total pasture production in 
1981. The mean total pasture production for 1981 was 2878 kg/ha while the 
1983 season produced 7,214 kg/ha. 
(Figure 2.) 
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Figure 2: Pasture growth rate (kg/ha/day) of untreated ( ) and propyzamide treated ( 
pasture at two stocking rates~- 4 ha- 1 , ------ 8 ha-l 
Maximum rates of growth were similar for each treatment at each stocking rate, 
with the growth rate reaching 50 kg/ha/day when stocked at 4 ha-1 and 40 
kg/ha/day when highly stocked at 8 ha-1. Pasture growth rate was 
significantly (P < 0.05) lower in the Propyazmide treated pastures at both 
stocking rates during winter. 
Pasture growth rates in the 1982 season were not different between the 
treatments. 
Pasture composition was significantly (P < 0.05) affected by pasture 
treatment, with Propyzamide significantly reducing the grass levels in the 
'pasture at both stocking rates. The proportion of grass left in the pasture 
in spring was < 2%, and the major reductions occurred in the first month 
after spraying (Figure 3). The sub. clover content of treated pasture 
increased from 38% to 62% and 42% to 72% for the low and high stocking rates 
respectively. In the untreated pasture sub. clover levels increased from 42% 
to 58% and 28% to 41% at the low and high stocking rates respectively. The 
capeweed content of the treated pastures increased with the removal of grasses. 
The effect of the previous years pasture treatment was carried through in the 
1982, with the treated pasture having a low grass content. The capeweed 
component of the pastures increased in 1982 by some 14 to 30% (Figure 3, Table 
2) • 
Table 2. Pasture composition in winter in the 1981 and 1982 seasons 
Treatment Stocking % Composition % Composition 
rate August 1981 August 1982 
Grass Clover Capeweed Grass Clover Capeweed 
Untreated Low 22 48 30 15 27 
High 31 43 35 23 25 
Pr opyzamide Low 7 54 39 2 45 
High 2 65 j3 0 36 
There was no effect of either stocking rate or pasture treatment on sub. 
clover seed yields in 1981 or 1982 (Table 3) • 
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Figure 3: Pasture composition in 1981 pasture 81M01 
(see fig. 2 for symbols) 
Table 3. sub. clover seed yield in the 1981 and 1982 s~crnons 
Pasture Stocking Sub. clover seed yield (kg/ha) 
treatment rate 1981 1982 
Untreated 4 151 158 
Propyzamide 4 190 129 
Untreated 8 94 123 
Propyzamide 8 103 104 
Se+ + 32 + 20 - -
-6-
The regenerating pasture in 1982, reflected the previous years pasture 
treatments with there being a significant effect (P < 0.01) of pasture 
treatment on grass numbers regenerating (Table 4). 
Table 4. Pasture regeneration in 1982 
Pasture 
treatment 
Stocking 
rate Clover 
Regeneration 
Grass 
plants/dm2 
Capeweed 
Untreated 
Propyzamide 
Untreated 
Propyzamide 
Signigicance 
Se + 
4 
4 
8 
8 
17.7 
14.2 
8.9 
12.8 
N.S. 
2.2 
16.8 
1.2 
19.5 
0.2 
*** 
3.3 
14.2 
8.4 
10.4 
12.5 
N.S. 
3.3 
Pasture digestibility was recorded in the 1982 season. Digestibility 
decreased with age of the dry pasture, however, there was a significant effect 
of pasture treatment on the N content of the pastures. The treated pasture 
had a higher N content; this was most likely associated with the higher legume 
component (Table 5). 
Table 5. Pasture 'in vitro' digestibility and N content in the 1982 season 
Pasture 
treatment 
Date 
Stocking 
rate 
Untreated 4 
Propyzamide 4 
Untreated 8 
Prq>yzamide 8 
Significance 
Stocking rate 
Pasture treatment 
Se + 
** = p < 0.05 
*** = p < o. 01 
2/11 
56.3 
63.3 
63. 7 
66.3 
** 
*** 
1.9 
In vitro 
digestibility 
% 
11/12 25/l 
64.7 46.3 
63.0 43.0 
61.3 47.7 
61.3 39.3 
3.4 2.9 
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21/2 
52.0 
48.7 
48.0 
42.7 
*** 
** 
1.3 
2/11 
1.21 
1. 75 
1.33 
1. 58 
*** 
0 .10 
N content 
% 
11/12 25/1 21/2 
1.25 1.16 1.10 
1.40 1.49 1.42 
1.27 0.99 1.22 
1.44 1. 71 1.67 
** 
*** *** 
0.07 0.12 0.07 
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The treated pasture had a significantly (P < 0.01) lower digestibility when 
sampled in February, as did the high stocking rate plots (P < 0.05) Table 5. 
Animal liveweight 
j 
Animal liveweight during the 1981 season was significantly affected by 
stocking rate (P < 0.05) throughout the season until 25/1/1982 when the 
animals on the high stocked plpts had to be removed. In the 1982 season there 
was a significant effect of stocking rate (P < 0.05) during winter/early 
spring, and late summer, but not in the early summer months (November to 
January) • During those early $wnmer months there was a significant effect of 
pasture treatment, with animals on the Propyzamide treated plots having a 
higher liveweight (Figure 4, Table 6). During early winter in 1982 there was 
a significant effect of pasture treatment (P < 0.05) on liveweight, with the 
animals on the Propyzamide treated pasture having a lower liveweight. 
Although this lower liveweight was not associated with a significantly lower 
.amount of pasture on offer, it does suggest the widening of the autumn/winter 
feed gap by removing grasses. 
,Table 6. Significant treatment effects on liveweight 
1981 
Date 29/4 13/5 27/5 11/6 25/6 8/7 29/7 19/8 9/9 30/9 28/10 25/11 23/12 25/1 
Stocking 
rate 
Pasture 
treatment 
Se+ 
*** ** *** *** *** *** *** *** 
0.4 0.4 0.5 0.5 0.7 0.7 1.1 1.3 1.2 1.5 1.7 
1982 
*** *** *** 
1.5 1.5 1.3 
Date 27/5 14/6 29/6 29/7 26/8 23/9 1/11 29/11 20/12 25/l 21/2 24/3 
Stocking rate ** ** ** *** ** *** ** 
Pasture treatment ** *** ** ** *** 
Se 0.3 0.5 1.1 1.0 1.0 0.9 1.3 1.0 1.2 0.9 1.2 
** = p < 0.05 
*** = p < 0.01 
In the 1981 season there was a significant effect (P < 0.01) of stocking 
rate on wool production with less wool being produced at the high stocking 
rate. There was a significant effect of stocking rate (P < 0.05) on wool 
growth rate in the winter and spring periods (Figure 5). 
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*** 
** 
1.6 
In the 1982-83 season wool production could only be collected for the 
winter/spring period as when the sheep were turned off the plots in autumn, 
the farmer inadvertently shore the animals and took the dyebands with the 
. summer wool growth. However, wool growth in the autumn/spring period was no 
.different between treatments (Table 3). 
' Table 3. wool growth (greasy) kg for the 1981-82 seasons 
Pasture treatment 
Treatment 
Stocking rate 
Greasy wool (kg) 
(April-November) 
Untreated 
Propyzamide 
Untreated 
Propyzamide 
Se + 
4 
4 
8 
8 
1981 1982 
4.5 2.21 
4.6 2.23 
3.9 2.21 
3.4 2.08 
0.2 0 •. 04 · 
In 1981 there was a significant effect (P < 0.01) of stocking rate on fibre 
diametre, with fibre diameter being smaller at the high stocking rate (Table 
4) • 
Table 4. 
Pasture treatment 
Untreated 
Propyzamide 
Untreated 
Propyzamide 
Se + 
Wool fibre diametre 1981 
Stocking rate 
4 
4, 
8 
8 
Fibre diametre (µ) 
20. 5 
21.2 
19.2 
19.l 
o. 36 
There was a relationship between the amount of pasture on offer and animal 
liveweight change (Figure 6). The relationship was plotted for both seasons 
and a quadratic function fitted. The treated pasture had a higher maximum 
liveweight gain 188 g/head/day compared to the control of 162 g/head/day. 
Maximum liveweight gain was achieved at 1100 kg/ha for both the untreated and 
treated pastures. 
-12-
\001 
20 
~ 
'O 16 ' 'O ..r::: 
' °' -
Q) 
.µ 
co 
P:: 
12 
£ 
~ 
~ 
~ 
.-i 8 
0 
0 
3: 
§ 
Q) 
.-i 
u 4 
e e 
0 Unsprayed 4 ha -l 
• Propyzarnide 4 ha -l 
Unsprayed 8 ha-l 
I u ........... .............._ • Propyzarnide 8 ha-l 
~ 
12/3-2576 25/6-9/9 9/9-23/12 23/12-11/3 
PERIOD OF WOOL GROWTH 
Figure 5: Clean wool growth rate of sheep on propyzarnide and untreated pasture 
at two stocking rates at Moora in the 1981 season. 
0 
240 
216 
192 
168 
:>.. 144 Cil 
'O 
'-. 
'O 
Cil 
ill 120 ~ 
en 
~ 
H 96 °' E-t 
t5 
H . 72 ~ 
~ 
H 
...:I 48 
z 
H 
~ 
t9 24 ~ 
::c: 
u 
0 
Figure 6: 
400 800 1200 1600 2000 2400 
PASTURE ON OFFER(kg/ha) 
Animal liveweight change as a function of pasture availability 
2 
Unsprayed 
Sprayed 
Y 188 - 342 * (e-0.0026 X) 
Y = 162 - 257 * (e-0.0024 X) 
r
2 
= 0.64 
r = 0.48 
Propyzamide 
Untreated 
2800 3200 00 
over 2 seasons for unsprayed and sprayed pasture. 
Discussion 
There wa~ a marked seasonal effect on pasture production and pasture on 
offer. In 1981 the poor September rains limited the period of the spring 
flush when pasture growth is most rapid. As a consequence animals stocked at 
8/ha had to·be removed in early summer to survive. In the 1982 season all 
treatments carried animals throughout the entire season. 
The use of the selective herbicide Propyzamide resulted in a total elimination 
of annual grasses from the pasture~ this is in accordance with the 
observations of Haggar and Bastian (1980) who found that Carbetamide, Paraquat 
and Propyzamide reduced the grass levels in pastures. Although they observed 
that grass reductions were offset by the increased growth of the clover 
component so that total annual yields were the same, we observed a significant 
reduction in the total pasture on offer and total growth of pasture in the 
initial spraying year. This may have been due to a low density of clover in 
the pasture. Donald (1951) found that seedling density had a major effect on 
annual pasture production. In the subsequent year there was no effect of 
previous pasture treatment on pasture production. In both the 1981 and 82 
seasons there was a significant effect of stocking rate on pasture on offer. 
There was no significant effect of pasture treatment on sub. clover seed yield 
in both 1981 and 1982, nor was there a significant stocking rate effect, 
although, seed production was lower at the higher stocking rate. Collins 
(1978) found that defoliation throughout the flowering period reduced the seed 
set of sub. clover. 
The digestibility of the pasture declined with time from senescence, with the 
clover dominant pasture having a higher protein content. Mcivor and Smith 
(1973a), found that at maturity sub. clover cultivar Woogenellup had a higher 
N content than annual ryegrass, barley grass, rip g.ut brome and soft brome. 
In vitro digestibility was similar for Woogenellup, ryegrass and soft brome. 
In 1981, removing grasses resulted in a loss of pasture production and 
. subsequent reduction in the liveweight of sheep grazing that pasture. 
However, these effects did not carry through to 1982, where clover density was 
adequate. Donald (1951) found that at density of 14-15 plants dm- 2 total 
pasture production was similar to densities of 320 dm-2, however, early 
winter production was lower. This may explain the significant effect of 
pasture treatment on liveweight in early winter in 1982 (27/5 to 14/6) • 
Capeweed also made up a significant part of the pasture in 1982 and may have 
contributed to the animal performance. Mcivor and Smith (1973a) found that 
capeweed has a high nutritive value, with a digestibility of 51% at maturity 
and a nitrogen content of 2.00%. Capeweed has been reported to provide 
valuable feed for stock (Burvill, 1971). 
The increase in liveweight gain in early summer on the clover dominant pasture 
has also been observed by Davies et al. (1973) when clover dominance was 
induced by the absence of added nitrogen fertiliser. The relationship between 
liveweight gain and pasture on offer is in accordance with the work of 
Willouby (1958). 
Davies et al. (1973) and Smith (1972), found grass swards did not have to 
produce as much feed in winter for sheep to maintain liveweight as did t11ose 
on sub. clover swards. Sheep on grass swards reached 90% of maximum weight 
gain in 69 days while those on clover took 108 days (Davies et al. 1973a). 
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Stocking rate reduced wool production in 1981 but not 1982, reflecting the 
better pasture year in 1982. The amount of pasture dry matter/animal (x) is 
expected to be a major factor controlling wool production per animal (y) 
through the relationship y =a+ b/x (Rowe, 1982). 
In conclusion, the loss of pasture and animal production by removing annual 
grasses may be controlled by the management of stocking rate. These losses 
are of a short term nature where production is lowered in the initial spraying 
year only, as production in the subsequent year is unaffected. 
Although it was first thought that the loss of grasses from pasture would 
widen the autumn feed gap dramatically, this study has found this to occur to 
a small degree. In areas where winter temperatures are lower the removal of 
grasses would most likely widen the feed gap as the sub. clovers are slow 
growers under cold conditions, compared to the grasses (Rossiter, 1966). The 
increased liveweight gain on sub. clover pastures in early summer enables the 
animals to carry through summer and autumn in a better condition, thereby 
. negating sane of the winter feed gap problem. 
The extrapolation of the data beyond the area from where it was collected 
could be hazardous, as the effect of temperature on sub. clover growth has a 
major effect on early winter production. 
The potential benefits of grass removal is not in terms of pasture or animal 
'production but in terms of crop production. Another paper is in preparation 
to examine the effect of grass control on subsequent crop production. 
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CHEMICAL MANIPULATION OF PASTURE LEYS TO REGULATE COO.POSITION II. 
·INTRODUCTION 
THE EFFECTS ON CROP PRODUCTION 
c.w. Thorn, M.w. Perry, P. Fievez 
Western Australia Department of Aqriculture 
Jarrah Road, South Perth 
Annual qrasses are a major component in annual Mediterranean pastures. Annual 
ryegrass (Lolium rigidum) has lonq been recognised as a serious weed in cereal 
crops (Levick, 1969). With the development of in crop herbicides capable of 
selectively controlling annual ryegrass, other grass~ namely the brome (Bromus 
diandrus), barley (Hordeum leporinium) and Vulpia sp have become problem weeds 
in cereal crops as the method of tillage has shifted from a number or workings 
prior to seeding to the use of herbicides and a single cultivation at 
seeding. Dillon and Fonella (1984) stated that silvergrass (Vulpia sp) does 
not germinate when buried or subject to darkness, hence its ease of control 
using conventional tillage. In direct drilled crops it may, however, be a 
major weed as are the brome and barley qrasses. No 
post-emergent in crop herbicides are available to control all three species. 
By moving the grass control phase to the year prior to cropping, control of 
qrasses may be achieved using selective herbicides, Thorn and Perry (1983). 
The aim of this study was to determine the effect of chemically controlling 
annual qrasses in the pasture phase two years prior to croppinq on subsequent 
crop weed levels and grain yield. It was also designed to determine the 
advantages if. any of post plant pre-emergent herbicides and post emergent 
herbicides in combination with pasture manipulation in a direct drilling 
tillage system. 
MATERIAIS AND METHODS 
A pasture of Dwalganup subterranean clover (Trifolium subterraneum L) and a 
mixture of annual grasses (Lolium rigidum - annual ryeqrass, Bromus diandrus -
ripgut brome and Hordeum leporinium - barley grass) was selected at Moora, 
31°S, 116°E, WA in 1980. The site had an average rainfall of 466 mm. 
The soil was a red-brown sandy loam with an increasing gravel content to 
depth. The soil had a pH of 5.6 and an initial soil phosphorus level of 16 
ppm. Prior to commencing the trial 90 kg/ha of superphosphate was topdressed 
across the site. 
Experimental Design 
The experiment comprised 4 main treatments of 2 stocking rates (4 and 8 weaner 
wethers/ha) and 2 pasture treatments (untreated and sprayed with propyzamide) 
replicated three times in a randomised block design. The plots were 150m x 
83.3m and 150m x 41.6m in size for the 4 and 8/ha stocking rates 
respectively. Each plot was stocked with 5 animals. 
Animal details were outlined by Thorn and Perry (1984). Following two years 
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of continuous qrazinq, the site was cropped in the 1983 season. The main 
treatment plots were split into three crop herbicide treatments (Nil, 
diclofop-roethyl, SSH0860) and 5 rates of nitrogen (0, 10, 20, 40 and 80 kg/ha) 
randomised within each sub-plot. The plots were 2.5m x 40m. 
Sowing 
The crop was sown using the sprayseed/direct drill technique. The site was 
sprayed with diquat and paraquat at 150g/ha and 250g/ha a. i respectively on 
the 13 June. All plots were seeded on the 15 June using a cone seeder. Eradu 
wheat was direct drilled at 50 kg/ha with 150 'kg/ha of superphosphate. 
Nitrogen rates were topdressed at seeding at o, 34, 68, 136, 272 kg/ha of 
Agran 34.0. 
Herbicides 
Pasture 
Propyzamide (N-(1, 1 - dimethyl-propynl)-3, 5 dichlorobenzamide) applied as 
commercial 50% a.i. wettable powder formulation was applied to the pasture on 
16 June 1981, two years prior to croppinq at a rate of 0.75 kq/ha a.i. In 
1982 the pastures were allowed to self regenerate • 
. Prior to cropping DDT was applied to the area at 1.0 l/ha. 
On the 20 June 1983 SSH0860 ( was applied 5 days 
post planting and before emergence at 800 g/ha in 70 1 of water/ha. 
Diclofop-methyl was applied 30 days post sowing on the 15 July at 562 g/ha 
a. i. in 70 l/ha of water. 
Measurements: 
In crop weed counts were recorded on the 19 July on the control and SSH 
herbicide treated areas. In crop weed counts on the diclofop-methyl plots 
were recorded on 10 August 1983. At each time 5 quadrats of 0.1 m- 2 were 
taken per plot. Crop density, grass weeds, subterranean clover, and broadleaf 
weeds were recorded. 
Anthesis dry matter of the crop was recorded on the 6 October 1983. Four 
quadrats of 0.25 m- 2 per plot were cut. The material was oven dried at 
8D°C in a force draught oven for 48 hours then weighed. The material was 
then ground to 1 mm size and submitted to Government Chemical Laboratories to 
determine the nitrogen content by the Kjedahl method. 
Grain yield was recorded on 30/11/83. Each plot was harvested using a small 
plot Wintersteiger harvester. Grain samples were collected and weighed then 
sub sampled to provide a sample for grain protein analycis. 
RESULTS 
Climatic conditions: 
The 1983 season opened with 20 mm in early May which subsequently proved to be 
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a false break. The main opening rains followed in early June. The qrowing 
season rainfall (May-October) was 379 mm which was below the average of 421. 
The October rainfall in particular was well below average, 7 mm compared to 
the average of 26 mm. Although October rainfall was below average the crop 
finished the season on stored moisture. 
Previous Pasture History: 
The pastures were set stocked at two stocking rates during the 1981 and 1982 
seasons. Propyzamide application to pastures in 1981 resulted in excellent 
control of annual grasses. These effects,were carried through into the 1982 
and 1983 seasons. At the low stocking rate of 4 ha-1 some ryegrass was 
observed in the propyzamide plots, this was thought to be residual dark 
dormant seeds regenerating. In spring 1982 the untreated pastures had 15% 
grass in the pasture when stocked at 4 ha-1 and 23% at 8 ha-1. The 
propyzamide treated pasture had 2% grass at 4 ha-1 and < 1% at 8 ha-1. 
Grass germination in early May reflected the previous pasture treatments 
(Table 1). 
Table 1: Grass density following early May break - 1983 
Stocking rate Pasture treatment Grass density 
(pl911# ,,,, a. ,J 
4 Untreated 447 
Propyzamide 252 
8 Untreated 334 
Propyzamide 9 
Soil Nitrogen Build Up: 
.Prior to commencing the trial in 1981 the top 10 cm contained 0.072% total 
soil nitrogen. By March 1983 the level had increased to 0.108%. There was np 
significant effect of treatment on either total soil nitrogen, pH, organic 
carbon or total mineral nitrogen in 1983. The mean pH was 5.5, while mineral 
nitrogen levels were a mean of 16.5 ppm and organic carbon% of 1.25. 
On the 21/4/83 prior to cropping the residual dry pasture contained 26 and 32 
kg/ha of nitrogen for the untreated and propyzamide treated pastures 
respectively at 4 ha-1 and 15 and 19 kg/ha at 8 ha-1. 
Grass Weeds in the Crop: 
There was a significant (p < 0.05) stocking rate x pasture treatment 
interaction on in crop grass weeds. At the low stocking of 4 ha-l there was 
no difference between the grass counts in the crop for the two pastures 
treatments. Howeyer, at 8 ha-1, the grass weed levels were significantly 
lower on the propyzamide treated pasture (Table 2a). There was also a 
significant (p < 0.001) interaction between pasture treatment and 
herbicide. There was no difference between the control and diclofop-methyl 
treated crop in terms of grass numbers under the crop, however, SSH 0860 
reduced the grass levels markedly in both the untreated and propyzamide 
treated .pasture. The propyzamide treated pasture also resulted in 
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significantly less grass weeds under the crop, regardless of the in crop 
herbicide used. (Table 2b). 
Table 2: In crop grass weed levels (log (x +l)) for: 
a) pasture treatments and stocking rate 
b) pasture treatments and in crop herbicide 
Grass Weed Counts in the Crop Transformed (log (x + 1)) 
Pasture Treatment Untreated Propyzamide 
a) Stocking Rate 
4 3. 61 3.20 
8 2.37 0.33 
Se .± O. 4 3 
b) In Crop Herbicide 
Control 3. 58 2. 06 
diclofop-methyl 3. 68 1. 72 
SSH 0860 1. 71 1.51 
s e ±. o. 3 7 
Se ±. O. 26 when comparing herbicides at the same level of pasture treatment. 
Anthesis Dry Matter 
There was a significant effect of stocking rate (p <·0.05), herbicide 
(p < 0.001) and nitrogen (p < 0.001) on anthesis dry matter production. 
Anthesis dry matter was 693 kg/ha higher for pastures stocked at 8/ha than 
4/ha. Anthesis dry matter was higher in the diclofop-methyl and SSH 0860 
treatments compared to the control, while SSH 0860 was higher than 
diclofop-methyl. There was a significant quadratic response to nitrogen 
(Figure 1) • 
Nitrogen % in tops and nitrogen uptake 
There was a significant herbicide effect (p < 0.001) and nitrogen effect 
(p < 0.001) on N% and nitrogen uptake (Table 3 a, b). 
In terms of nitrogen uptake there was also a significant stoc~ing rate effect 
(p < 0.05). An extra 9 kg/ha of nitrogen was taken up at 8/ha than at 4/ha, 
with 4/ha takinq up 52 kq and 8/ha taking up 61 kq/ha. More nitrogen was 
taken up by diclofop-methyl and SSH 0860 than the control (Table 3a, b). 
Nitrogen uptake increased as the amount of applied nitrogen increased (Table 
3a I b) • 
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Table 3: The effect of nitrogen rate and in crop herbicide on nitrogen% 
in the tops and nitrogen uptake (k/ha) at anthesis. 
Rate of Nitrogen 
(kg/ha) 
a) Nitrogen rate 
0 
10 
20 
40 
80 
Se .±. 
b) Herbicide 
Se .±. 
Control 
diclofop-methyl 
SSH 0860 
Grain Yield 
Nitrogen in tops 
( %) 
1.22 
1.23 
1.22 
1.26 
1.33 
o. 02 
1. 21 
1.33 
1.22 
o. 0 2 
Nitrogen uptake 
(kg/ha) 
44.6 
51. 9 
53.3 
60. 6 
71.1 
2. 2 
49.1 
57. 2 
62.6 
2. 9 
There was a significant (p < 0.01) stocking rate x herbicide interaction on 
grain yield. At 4 ha-1 crop yield was significantly higher in the 
diclofop-methyl and SSH 0860 treatments. At 8 ha-l the control and diclofop-
methyl treatments weren't different while the SSH 0860 treatment was 
significantly better. 
There was a significant quadratic grain yield response to nitrogen 
(p < 0.001). There was a significant herbicide x nitrogen interaction 
(p < 0.05), with SSH 0860 yielding more than diclofop-methyl and 
diclofop-methyl yielding more than the control at all rates of nitrogen 
(Figure 2). In the control treatment there was no difference between 10 and 
20 kg/ha of applied N; in the diclofop-methyl treatment there was a 
significant effect of nitrogen rate on yield; in the SSH 0860 treatment there 
was no difference between 0 and 10 kg/ha of N. There was also a significant 
(p < 0.01) stocking rate x pasture treatment x nitrogen interaction. At 4 
ha-1 the yield on the propyzamide treated areas were higher than the 
untreated at all rates of nitrogen except 100 kg/ha. At 8 ha-1 the yield on 
the propyzamide treated areas were similar to the untreated at all nitrogen 
rates except 40 kg/ha (Figure 3). 
Regression analysis of the data indicated that the linear component of the 
quadratic equation relating yield and nitrogen was significantly different for 
the three herbicide treatments. 
Grain yield as a function of nitrogen for the three herbicide treatments were: 
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Figure 2B: The effer::t of 
in crop herbicides on grain 
yield. 
control: 
diclofop-methyl: 
SSH 0860: 
GY = 1710 + 15.2N - 0.08N2 
GY = 1892 + 15.lN - 0.08N2 
GY = 2404 + ll.9N - 0.08N2 
Regression analysis of the nitrogen x stocking rate x pasture treatment 
interaction showed that the fitted curves for the yield/nitrogen relationship 
for each pasture and stocking rate treatment were: 
Stocking Rate Pasture Treatment Equation 
4 Untreated GY = 1729 + 18. ON - 0.08N 2 
4 Propyzamide GY = 2206 + 11. 2N - 0.08N2 
8 Untreated GY = 2029 + 14.0N 0.08N2 
8 Propyzamide GY = 2046 + 13.0N 0.08N2 
There was a significant difference between the intercepts and the slopes of 
the linear component of the relationship. 
There was also a significant effect of herbicides x stocking rate interaction 
on grain yield. In the absence of any in crop herbicide grain yield was 
higher at the higher stocking rate, and lower at the high stocking rate when 
SSH 0860 was used. When diclofop-methyl was used there was no difference 
between the stocking rates (Table 4). 
Grain yield was re-analysed taking grass weeds out as a covariate. The 
significant interactions were unchanged as was the shape of the relation 
between yield and nitrogen for each significant set of treatments. 
Table 4: Grain yield (kg/ha) for stocking rate and 
in crop herbicide treatments 
Stocking Rate/ha 
Herbicide 
4 
8 
'se ±. 258 
Grain Yield (kg/ha) 
Control diclofop-methyl 
1882 2226 
2192 2202 
Se~ 104· when comparing herbicides at same stocking rate. 
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SSH 0860 
2717 
2514 
DISCUSSION 
Propyzamide resulted in excellent control of the annual grasses in the pasture 
and this effect was carried through in the two subsequent regenerations. 
Heavy stocking also resulted in grass control. Ryegrass was observed to be 
the only grass regenerating on the propyzamide plots, this was thought to be 
due to the dormancy characteristics of ryegrass. Those regenerating were most 
likely to be dark dormant seeds from previous years (Gramshaw 1974) • 
The use of the sprayseed/direct drilling technique resulted in an excellent 
weed kill prior to seeding, however, ryegrass and some subterranean clover was 
observed to germinate after the crop had emerged, suggesting that the single 
spray and cultivati~n at seeding is on its own unable to give a weed free 
crop. The use of SSH 0860, post plant, pre-emergent resulted in excellent 
grass weed control as well as excellent broadleaf weed control. 
Diclofop-methyl did not give the same degree of grass control. Ryegrass 
germination following diclofop-methyl application may be the reason for the 
poor grass control gained with this herbicide. Depth of burial, degree of 
dormancy may extend the germination of ryegrass Gramshaw (1974). The use of 
SSH 0860 prior to weed germination means that the germinating seedlings are 
controlled early and do not compete with the crop, while diclofop-methyl was 
applied 30 days post seeding and the grasses were competing with the crop. 
There were significant effects of stocking rate, herbicide treatment and 
nitrogen on both anthesis dry matter and nitrogen uptake. The stocking rate 
effect was thought to be linked to the lower grass levels in the crop at the 
higher stocking rate. This illustrates the importance of grazing for weed 
control. This concept has been well understood in the past, however, with the 
increased push towards greater percentages of farms in crop and the rundown of 
livestock numbers, producers often do not have sufficient stock to control 
grasses in spring when grass growth and seed production is most rapid. For 
this reason there is a greater reliance on in crop herbicides for weed 
control. The significant herbicide effect on dry matter production and 
nitrogen uptake was related to the degree of grass control, with higher dry 
matter and nitrogen uptake on the treatments giving best weed control. The 
crop responded to applied nitrogen with highest nitrogen uptake at the highest 
nitrogen rate applied. Soil nitrogen levels of 0.108% total soil nitrogen are 
considered to be nitrogen deficient and probably explain the response. Soil 
nitrogen levels were built up from 0.072% to 0.108% over the two pasture years 
prior to cropping, however there was no significant effect of pasture 
treatments or stocking rate on soil nitrogen, organic carbon, available NH4+ 
and N03- levels and pH. 
In the absence of applied nitrogen propyzamide treated pasture yielded 477 
kg/ha more grain than the untreated pasture treatment when stocked at 4/ha, at 
8/ha the difference was only 17 kg/ha. The treatments responded differently 
to applied nitrogen with the slope of the linear part of the response curve 
being greater in the untreated than the propyzamide treatment at both stocking 
rates. The quadratic term of the nitrogen response curves were not 
significantly different. 
Grain yield in the absence of applied nitrogen was 182 kg/ha higher for the 
diclofop-methyl than the control and 694 kg/ha higher for the SSH 0860 
treatment. The slope of the linear component of the nitrogen x herbicide 
response curves were similar for both the control and diclofop-methyl 
treatments and less for the SSH 0860 treatment. There was no significant 
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change in the quadratic component of the response curves. 
Grain yields were re-analysed taking grass weeds as a covariate, however, this 
did not alter any of the significant interactions indicating that weeds were 
not influencing the main treatment effects. Although soil tests could not 
statistically discern any significant difference between the treatments the 
crop yield results show that propyzamide increased grain yield by increasing 
soil nitrogen. 
CONCLUSIONS 
These results indicate the importance of grazing pressure on pastures to 
control grass weeds, and failing that, the excellent grass control that can be 
achieved with selective herbicides on pastures. The increased push to more 
crop and less sheep may mean an increased reliance on herbicides to regulate 
pasture composition, particularly when the paddock is to be cropped the 
following year. 
These results also highlight the fact that the single spray and cultivation at 
seeding (sprayseed/direct drill tillage system) does not always give a weed 
free crop, where ryegrass is a problem weed. The use of post-plant 
pre-emergent herbicides may provide one way of controlling problem weeds and 
may even achieve good results without the preliminary sprayseed application 
prior to seeding. The advantage of this type of herbicide is in the early 
removal of weed competition, whereas, post emergent herbicides often are 
sprayed too late and the crop suffers from weed competition. Late spraying of 
post-emergent herbicides is most common in wet years when it is difficult to 
get a suitable day to get onto the land. 
The use of selective herbicides to reduce grass or problem weed numbers prior 
to cropping offers producers alternatives to grazing pressure as a control 
measure. 
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Trial: 
File: 
EV~LUATION OF ANNUAL GRASS CONTROL USING HERBICIDES ON ANIMALv 
PASTURE AND SUBSEQUENT CROP PRODUCTION AT NORTH BANNISTER 
82 Na 29 
3978/EX 
Location: Culford 'North Bannister' 
History: 
The previous trial name under D. Nicholas was 68 Na l/2303EX. The aim was to 
investigate the performance of 8 sub clover cultivars under grazing. The 
trial consisted of 2 replicates x 2 stocking rates x 8 cultivars. The site 
was continuously grazed until 1979 when it was cropped to barley. In 1980 the 
site was re-cropped to wheat. The pastures were not set stocked in 1981. In 
1982 a collaborative trail with Mr A. Dunlop from Sheep and Wool, Animal 
Production Division was set up to investigate the~ 
1. Effect of chemical grass control on pasture production and subsequent 
animal production on 4 of the original 8 cultivars of sub-clover 
2. Effect of the previous years grass control on take-all levels in a 
following crop. 
Design: 
Four of the originally sown cultivars were selected (Seaton Park, Daliak, 
Geraldton and Dinninup) to give a range in maturity. The original plots 
stocked with 8 wethers/plot were equally divided and 4 sheep placed on each 
@ 
half. One half was sprayed with Kerb-W-50 (Rhom and Haas) on May 18, 
1982, following the break of season. The original stocking rates of 7.5 and 
10 wethers/ha were maintained on each treatment. 
The experiment was arranged in a split-plot design. 
It was decided that 1 Replicate would be run in a 1:1 crop:pasture rotation 
while the other in a 1:2, with grass control 2 years prior to cropping. 
Methods: 
All plots were fenced and watered in March 1982. Sheep were selected from the 
farmers bulk weaner flock and stratified into weight and wool classes. Sheep 
were allocated to plots from 4 stratified groups with 1 animal from each 
group. The weaners were dye banded at the start of the experiment and 
periodically during the year to determine wool growth rate. The animals were 
weighed fortnightly to monthly to determine liveweight changes. Shearing 
usually took place in November. 
Measurements of pasture on offer and growth rate (using cages) were taken to 
coincide with the weighing of the animals. Botanical composition of the 
pasture was also recorded at this time. From late spring until the break of 
season the following y~r pasture samples were taken to determine 
digestibility and protein content. Sub-clover seed production was measured in 
January of each season taking 20 (0.2m-2) quadrats per plot. In 1983 
residual seed was also measured from 20 cores (0.63 dm - 2) per plot. 
Soil samples were taken in March 1983 and analysed for pH, organic carbon, 
total soil nitrogen and available NO], NHt. 
® 
Kerb W-50 (Rhom and Haas) was applied at 1.0 kg/ha in 70 litres of water 
with a boom spray. 
® 
The 1983 cropped area was spraged with Spray.seed at l.5L/ha, plus 
l.OL/ha DDT and 0.5L/ha Banex on May 17. The crop was sown on May 19 at 
47kg/ha with Eradu. Superphosphate was drilled with the seed at 120kg/ha. 
Rates of nitrogen were topdressed using a combine on June 16 at the following 
rates, o, 32' 64, 140, 280, 400 kg/ha Agran (34% nitrogen). On August 8, 500 
ml/ha Banex + l.OL/ha Buctril ® was applied to remove regenerated 
sub-clover under the crop. 
Plant samples were taken on September 19 to determine anthesis dry matter and 
take-all on the roots. 
All plots were harvested using a Winterstieger small plot harvester in early 
December. 
General notes: 
The original (68 Nal) trial plot numbers were changed due to the division of 
the plots (see attached trial plan) 
PLOT NO. CULT IVAR 
2 Seaton Park 
3 Daliak 
5 Gerald ton 
6 Seaton Park 
10 Dinninup 
12 Dinninup 
15 Gerald ton 
16 Daliak 
17 Daliak 
18 Seaton Park 
24 Seaton Park 
25 Gerald ton 
26 Dinninup 
28 Dinninup 
30 Daliak 
31 Gerald ton 
SR 
10 
7.5 
7.5 
7.5 
7.5 
10 
10 
10 
7.5 
10 
7.5 
7.5 
7.5 
10 
10 
10 
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PLOT NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
TREATMENT (+ Kerb"') 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
Results and Discussion: 
1982 Pasture Production 
Sub clover density was recorded on May 24 1982 after allocating the sheep to 
the plots. Previous stocking history appeared to slightly reduce the density 
of sub clover, however, the differences were non significant. 
There also appeared to be a cultivar effect on density with Geraldton and 
Daliak having a higher density than either Seaton Park or Dinninup (Table 1). 
Table 1: The effect of cultivar and previous stocking rate on the density 
of sub clover. 
Cultivar 
Stocking Rate 
7.5/ha 
10.0/ha 
x 
Standard Error 
Cul ti var 
Stocking 
Kerb 
density (Plants dm-2) 
Seaton Park Dinninup 
4.8 6.2 
5.8 5.7 
5.3 5.9 
+ 1.0 -
Rate + 0.7 -
+ 0.4 -
Daliak Geraldton 
8.6 8.0 
7.7 6.6 
8.1 7.3 
Plots 19, 20, 7, 8 (Seaton Park) and 27, 28 (Dinninup) had low densities. 
There was a significant effect (P<0.01) of herbicide treatment on the amount 
of pasture on offer in spring 13.8 to 25.10.82. At all other times there was 
no effect of herbicide, cultivar or stocking rate on pasture on offer. There 
was a small non significant stocking rate effect on pasture on offer, with 
less pasture on the 10/ha plots. Pasture production was highest in late 
spring and corresponded to the maturity of the cultivars. The later the 
maturity the more pasture produced. It was evident that Geraldton and Daliak 
were too early for the environment and Dinninup produced marginally more feed 
than Seaton Park. Pasture growth was extremely slow in July-August and due to 
the poor feed availability situation it was decided to remove sheep from 
21.7.82 to 7.8.82 to allow the pasture to put on some growth. Animals lost 
substantial amounts of liveweight up to 21/7 and it was considered undesirable 
to push them any harder. Sheep stocked at 7.5/ha lost in the order of 5-6 
kg/hd while those stocked at 10/ha lost 7-9 kg/hd. In general the grass free 
pastures lost (1 kg/hd) more than the control grassy pastures (Table 2). 
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Table 2: Cumulative liveweight loss (kg) from 18/5/82 - 21/7/82. 
Herbicide - Kerb® + Kerb® 
Stocking rate 7.5 10 7.5 10 
Cultivar 
Seaton Park 2.1 9.0 5.5 8.3 
Daliak 6.8 7.9 7.5 9.0 
Geraldton 5.9 6.3 6.3 7.8 
Dinn in up 6.3 5.7 5.5 8.0 
x 5.3 7.2 6.2 8.0 
Pasture composition was measured th~oughout the season. In general the use of 
the grass selective herbicide Kerb resulted in a high level of annual 
grass control (Table 3). The control pasture was comprised mainly of 
subclover (60%) and annual grasses (40%). There were only small amounts of 
broadleaf herbaceous weeds, like capeweed. The main grasses present varied 
from plot to plot but were either annual ryegrass, silvergrass or bromegrass 
(ripgut: Bromus diandrus). 
Table 3: 
Stocking rate 
Herbicide 
Cul ti var 
Seaton Park 
Daliak 
Gerald ton 
Dinninup 
Seaton Park 
Daliak 
Gerald ton 
Dinninup 
Pasture composition 13/8/82. 
Clover 
45 
60 
71 
61 
53 
60 
62 
61 
- Kerb® 
Grass 
% 
55 
40 
29 
39 
46 
38 
37 
38 
Weed 
< 1 
< 1 
< 1 
< 1 
1 
2 
1 
1 
7.5/ha 
10/ha 
Clover 
97 
96 
97 
99 
97 
98 
99 
100 
+ Kerb® 
Grass 
% 
3 
2 
3 
< l 
1 
2 
0 
0 
Weed 
< 1 
2 
< 1 
0 
2 
0 
1 
0 
Sprayed and unsprayed pasture samples of the 4 sub clover cultivars failed to 
show any difference in digestibility when sampled at or near senescence 
26/10/83 (Table 4). Dinninup, however, appeared to have a higher 
digestibility than the other cultivars. There appeared to be an effect of 
maturity with the earliest cultivar Geraldton having a lower digestibility 
than the later cultivars, however, these differences were non significant, as 
was the differences in protein content. 
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Table 4: Digestibilty (%) and protein content of four sub clover cultivars 
following herbicide application to remove grasses and subject to 
two grazing pressures (26/10/83 sampled). 
Herbicide 
Stocking rate 
Cultivar 
Seaton Park 
Daliak 
Gerald ton 
Dinninup 
Seaton Park 
Daliak 
Gerald ton 
Dinninup 
Standard Error 
Cultivar 
Stocking Rate· 
Kerb<ili 
- Kerb® 
Digestibility 
% 
63.0 
56.5 
52.0 
63.5 
56.0 
59.0 
59.0 
64.5 
Digestibility 
+ 2.9 -+ 2.1 -+ 1.1 
protein 
% 
7.5/ha 
14 
15 
15 
17 
10/ha 
15 
13 
13 
16 
Protein 
+ 0.19 
+ 0.14 
+ 0.04 
+ Kerb(SI 
Digestibility Protein 
% % 
59.5 
52.0 
50.0 
67.0 
51.0 
61.0 
57. 0 
63.5 
15 
14 
14 
17 
16 
13 
16 
17 
Pasture grab samples taken on 13/12/82 were also analysed for digestibility 
and protein (Table 5). There was a significant kerb effect (p < 0.01) on 
protein content with the grass free pasture being double that of the control 
grassy pasture. There was significant (p < 0.05) interaction between 
cultivar and kerb and stocking rate and kerb, with Dinninup due to its high 
clover content in the unsprayed pasture having a high protein content (Table 
5). There was a significant (p < 0.01) effect of Kerb® on digestibility, 
with the sprayed pasture having a lower digestibility. Due to low amounts of 
pasture on the surface subsequent pasture samples were not collected from the 
sprayed pastures, however, a sample collected from the control pasture stocked 
at 7.5/ha on 16/2/82 revealed a large drop in the protein content of Dinninup 
from 9.2% to 4.8% (Table 5). 
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Table 5: Effect of herbicide treatment on digestibility (DDM) and protein 
content of pastures. 
Herbicide - Kerb® + Kerbw 
Date 13/12/82 16/2/82 
Analysis DDM Protein DDM Protein DOM Protein 
7.5/ha 
Seaton Park 44 4.1 41 4.2 41 11.1 
Daliak 47 5.8 41 5.1 37 12.6 
Gerald ton 45 4.5 42 3.8 35 13.2 
Dinninup 51 9.2 43 5.1 43 11.6 
10/ha 
Seaton Park 48 7.6 41 10.6 
Daliak 46 4.5 32 11.8 
Gerald ton 41 5.7 35 10.0 
Dinninup 38 8.6 36 11.3 
Standard Errors 13/12/82 
Digestibility Protein 
Cul ti var + 3.1 :!:. 0.18 
Stocking Rate + 2.2 + 0.13 
Kerb + 1.8 :!:. 0.06 
Small samples of capeweed were collected from various pasturs and analysed for 
digestibility (69%) and protein (16%) on 26/10/83. Capeweeds digestibility 
was greater than sub clover at this time and had as high a protein content. 
Annual ryegrass had a digestibility of 60% and a protein content of 9%. 
Sub clover seed yields were measured in January 1982. 
1983 Pasture Production 
Sub clover regeneration in 1983 was extremely good with pastures averaging 28 
plants/dm2. On the average ov~r four cultivars there was little difference 
between the untreated and Kerb treated areas in terms of regeneration at 
both 7.5 and 10 sheep/ha, however, there was a significant stocking rate 
effect (p < 0.05), with less regeneration at 10/ha (Table 6). The four 
other cultivars not used in the trial were also recorded, and had densities 
similar to the four cultivars used in the trial (Table 6). 
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Table 6: Sub clover regeneration 12/5/83 following herbicide treatment in 
1982. 
Herbicide 
stocking rate 
Cultivar 
. Seaton Park 
Daliak 
Geraldton 
Dinninup 
Uniwager 
Dwalganup 
woogenellup 
Midland B 
Standard Errors 
Cultivar + 
Stocking Rate + -Kerb® + -
4.3 
3.1 
4.9 
- Kerb + Kerb 
7.5 10 7.5 10 
28 23 37 29 
38 24 40 25 
41 29 22 24 
28 31 23 13 
20 29 
33 33 
27 28 
16 22 
There was a relationship between early winter pasture dry matter (10/6/83) and 
density. At densities greater than 25 plants/dm2 there was little increase 
in dry matter (Figure 2). 
Figure 1: Early pasture production in relation to sub• clover density. 
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Due to the excellent germination and start to the season in 1983, pasture 
gr.owth was excellent. Total ungrazed pasture production on 5/10/83 is 
presented in Table 7. 
Table 7: Total ungrazed pasture production at 5/10/83 (t/ha). 
Herbicide - Kerb® + Kerb'.!!> 
stocking rate 7.5 10 7.5 10 
Cultivar 
Seaton Park 5.0 6.4 5.1 4.6 
Daliak 5.3 8.6 9.0 8.9 
Geraldton 3.3 5.0 4.6 3.0 
Dinninup 3.7 4.9 4.1 5.0 
Both Dinninup and Seaton Park were still growing on the 5/10 and the dry 
matter for these cultivars is not a total yearly figure. Late in the season 
20/10/83 it was also noticed that the spatial arrangement of the treatments 
markedly affected total dry matter, for example1 Plots 10, 11, 12 and 13 on 
the top of the hill had senesced while plots 2, 3 and 4 were still green at 
the bottom of the hill due to moisture differences. It was evident that site 
variability is a major factor influencing pasture production on the site. 
In 1983 there was little effect of stocking rate on pasture prod~ction. Some 
grass was observed to come back into the plots treated with Kerb in 
1982. The grass was annual ryegrass and the reason for its re-emergence is 
coupled to the dark dormancy seed conservation mechanism of the species. The 
plants appearing were from seed at least 2 years old. 
Pasture composition for the treated areas in 1983 is presented in Table 8. 
Table 8: Pasture composition (15/8/83) for pastures treated in 1982 and 
stocked at 7.5 and 10 sheep/ha. 
Herbicide - Kerb':ai 
Stocking rate 7.5 10 
Composition Grass Clover Capeweed Grass Clover Capeweed 
Cul ti var 
Seaton Park 40 52 8 34 62 4 
Daliak 49 51 0 48 45 7 
Geraldton 35 63 2 20 73 7 
Dinninup 44 56 0 34 62 4 
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+ Kerb® 
Stocking rate 7.5 10 
Composition Grass Clover Capeweed Grass Clover Capeweed 
Cultivar 
Seaton Park 13 84 3 10 86 4 
Daliak 13 70 17 13 83 4 
Geraldton 12 87 1 4 94 2 
Dinninup 0 100 0 3 95 2 
Residual sub clover seed under the 2nd year pastues and the crop were measured 
on August 3, 1983. In general the Kerb sprayed pastures contained a higher 
amount of residual sub clover seed. The small seeded and early maturing 
cultivars Geraldton and Daliak had very high residual seed levels. There was 
a stocking rate effect on residual seed level with 10 ha-1 reducing residual 
® seed levels by 26% for the unsprayed control and 30% for the Kerb sprayed 
® 
pastures. The Kerb treated pastues had 28% and 21% more residual seed at ~ 
7.5 and 10.0 sheep/ha respectively than the untreated grassy pasture. ~ 
Residual seed levels were lower under the cropped area, however, this area 
grew less pasture the previous year. In the cropped area residual seed levels 
were reduced by the previous stocking history. The unsprayed control was 
reduced by 58% while the Kerb® treated area was reduced by 47% when stocked 
at 10/ha compared to 7.5/ha (Table 9). 
Table 9: Residual sub clover seed yield (3/8/83) kg/ha. 
Herbicide - Kerb® + Kerb® 
Stocking 2nd year pasture Under crop 2nd year pasture Under crop 
Rate 7.5 10 7.5 10 7.5 10 7.5 10 
Cultivar 
Seaton Park 331 457 415 154 613 413 334 103 
Daliak 786 624 327 242 898 919 370 189 
Geraldton 903 492 1085 385 1262 782 835 515 
Dinn in up 528 326 406 157 672 308 377 207 
x 637 474 558 234 861 605 479 253 
1982 Animal Production 
In 1982 there was no significant effect of either cultivar, stocking rate or 
herbicide on sheep liveweight until 21/7/82 at which time stocking rate and 
herbicide treatments had a significant effect (P < 0.05). There was a 1.6 
kg/hd difference between stocking rates and 1.1 kg/hd difference between 
herbicide treatments. The sheep were removed at this point in time due to 
their excessive weight loss and the lack of pasture growth due to a cold, wet 
winter and poor density of sub clover (see Tables 1, 2). The sheep were 
re-allocated to the plots on 7/8/82. All animals had put on weight and 
eliminated any of the previous treatment differences, however, by 6/9/82 there 
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was significant stocking rate effect (P < 0.05) and herbicide effect (P < 
0.01) with there being a 2.4 kg difference between stocking rates and a 4.6 kg 
difference between herbicide treatments (+or - grass control), in favour of 
the control pasture. These differences between stocking rates and herbicide 
treatments were significant and were maintained through monthly weighing until 
9/5/83 (Figure 3a, b, c, d). On 27/9/82 there was a significant cultivar x 
herbicide interaction with animals on the Dinninup sprayed pasture having a 
much lower liveweight than those on the unsprayed pasture at both stocking 
rates. At no other time was there a significant interaction between cultivar 
and herbicide treatment, although, there was a marked depression in the 
liveweight of the animals on the sprayed Dinninup plots. These animals also 
showed a marked weight gain during December and January compared to the other 
cultivars1 this could, be associated with higher levels of digestible protein 
available to these animals at this time (refer Table 4 and 5). It would be 
postulated that not only was pasture availability limiting these animals but 
their feed intake may have been low due to the palatability of Dinninup early 
in the season. In fact, rapid weight gain was only observed with these 
animals from October onwards. This coincided with Dinninup flowering. It is 
not known at this time whether formonentin content of Dinninup falls at 
flowering or other factors improve its palatability (such as carbohydrate 
content). This is an area of work which needs investigation. 
1983 Animal Production 
There was no effect of herbicide treatment or stocking rate on the liveweight 
of sheep grazing Seaton Park in 1983 (Figure 3c). There was, however, a carry 
over effect from the 1982 season on the liveweight of the herbicide treated 
and high stocked (10/ha) animals. These animals entered the 1983 season with 
a 4 kg less liveweight and this difference was maintained throughout the year. 
There was no effect of herbicide treatment on the liveweight of sheep on 
Daliak, however, there appears to be an effect of stocking rate from late June 
to September (Figure 3~). 
There was a marked interaction between stocking rate and herbicide treatment 
for animals grazing on Geraldton pasture. At 10/ha there was no effect of 
herbicide, however at 7.5 ha there was a marked effect associated the carry 
over from the 1982 season, where the control animals started at 54 kg and the 
animals on the Kerb® treated pasture started at 46 kg (Figure 3d;• 
There was a marked herbicide effect and possibly a stocking rate effect on the 
liveweight of animals grazing on Dinninup. There were some liveweight 
differences carrying over from 1982 into 1983. The animals on Dinninup 
responded exactly the same as in 1982. In 1983, however, there was not a 
pasture availability problem and further points to palatability being a major 
factor governing intake and hence liveweight gain during winter. ,The point of 
liveweight gain was once again associated with early spring and the period 
just prior to flowering (Figure 3j>· 
Wool growth in 1982 was significantly affected by stocking rate (p < 0.05), 
and not herbicide treatment. In 1983, sheep on sprayed Dinninup pasture had 
lower wool growth than those on the unsprayed control (Table 10). 
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Table 10: Wool growth in 1982, 1983 for sheep grazing four clover 
cultivars, treated and untreated with herbicide to give annual 
grass control. 
Herbicide 
Year 
Stocking rate 
Cultivar 
Seaton Park 
Daliak 
Geraldton 
Dinninup 
Standard Errors 
Cul ti var 
Stocking Rate 
Kerb 
+ -
+ 
+ 
1982 
7.5 10 
3.9 
3.5 
3.8 
4.2 
1982 
0.14 
0.10 
0.09 
3.4 
3.4 
3.8 
3.7 
1983 Cro2 Production 
1983 
7.5 10 
5.2 
4.8 
4.8 
4.9 
4.5 
4.2 
4.1 
5.1 
+ Kerb® 
1982 
7.5 10 
3.8 
3.8 
3.8 
3.6 
3.5 
3.5 
3.5 
3.5 
1983 
7.5 10 
4.8 
4.9 
4.2 
3.9 
4.6 
4.7 
4.2 
4.5 
The crop in 1983 was sown to Eradu on May 19, after the area had been sprayed 
<Ill ® 
with Sprayseed and Banex • The untreated plots were observed to have 
a large silvergrass infestation, which was thought to be due to the single 
cultivation at seeding tic~ling up the silvergrass. Due to the lack of a 
suitable herbicide to remove silvergrass; no spraying was done. A small 
amount of sub clo¥er regenerated under the crops and was sprayed out with 
Banex and Buctril • Plot 21 (Seaton Park) had a large residue of grass at 
seeding and this prevented adequate combine penetration, as a result poor 
wheat establishment occurred. 
Sheep broke through a gate and ate some of plot 29. White heads were observed 
late in the season on some of the untreated plots. 
Total soil nitrogen levels were slightly higher in the sprayed Dinninup 
pastures at both stocking rates. There was little difference between the 
sprayed and unsprayed treatments for the other 3 cultivars. Soil pH and 
organic carbon levels were similar for all cultivars and treatments. There 
was a marked increase in available NH! and NO) in the unsprayed 
cultivars stocked at 10/ha (Table 11). 
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Table 11: Soil Analysis 1983 
® 
- Kerb 
Herbicide 
Stocking Rate 7.5 10.0 
Soil Analysis pH Organic Total Available pH Organic Total Available 
Carbon Soil NH4++ Carbon Soil NH4++ 
% nitrogen N03- % nitrogen N03-
% ppm % 
Seaton Park 5.8 5.3 0.29 25 5.8 4.3 0.22 35 
Daliak 5.7 5.1 0.27 28 5.7 4.6 0.24 41 
Geraldton 5.7 5.7 0.29 35 5.6 6.0 0.30 25 
Dinninup 5.6 4.8 0.27 28 5.7 5.2 0.29 58 
x 5.7 5.2 0.28 29 5.7 5.0 0.26 40 
® 
+ Kerb 
Seaton Park 5.7 5.6 0.29 31 5.7 4.7 0.25 32 
Daliak 5.7 4.9 0.25 29 5.7 4.0 0.20 27 
Gerald ton 5.7 5.2 0.27 23 5.6 4.9 0. 25 28 
Dinninup 5.6 5.7 0.32 23 5.5 5.8 o. 31 33 
x 5.7 5.3 0.28 26 5.6 4.8 0.25 30 
Anthesis dry matter was collected by taking five sections of 2 rows x 0.5 m 
per 50 m plot. Whole plants were pulled and the tops separated from the 
roots. The roots were used to estimate the level of take-all (Gauemannomyces 
graminis). There was a marked anthesis dry matter response to nitrogen even 
though the soil levels of nitrogen were high (Table 11). There also appeared 
to be an effect of cultivar on the nitrogen response with Dinninup having a 
higher anthesis dry matter than the other cultivars. There was a herbicide 
effect on anthesis dry matter. This was presumably due to the increased grass 
weeds in the unsprayed control plots compared to the Kerb
0 
treated plots. 
There also appeared to be a relationship between previous stocking rate and 
weed levels in the crop, with less grass in the plots previously stocked at 
10/ha. 
Wheat grain yields were poor in the areas not manipulated to remove grass 
weeds the previous season. The sprayseed/direct drill technique failed due to 
secondry germinations of silvergrass and to some extent ryegrass. In future 
years a light working two weeks prior to seeding may be necessary to eliminate 
this problem. 
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These, were no real marked response to added nitrogen even though edrly in the 
season marked visual differences were noted. Grain yields from Dinninup plots 
appeared to be slightly above that of the other cultivars. The yield 
increases associated with pasture manipulating the previous year with kerb may 
have been a result of direct weed level differences or take-all differences. 
Due to the large effect silvergrass had on the trial results, interpretation 
of the major effects is impossible. 
Table 12: 
Herbicide 
Anthesis dry matter (t/ha) for four cultivars previously stocked 
at 7.5 and 10/ha and sprayed to control grasses. 
- Kerb<al + Kerb(!j 
Cultivar Seaton Daliak Geraldton Dinninup Seaton Daliak Geraldton Dinn in up 
Park Park 
Stocking rate 7.5/ha 
Rate of Ag ran (34.0) 
(kg/ha) 
0 1.0 1.4 1.0 1.5 2.5 2.7 3.2 
34 1.0 1.2 1. 3 1. 3 2.6 3.3 2.9 
68 1.1 1.8 1.2 1.5 2.5 3.2 3.1 
136 1.1 1. 7 1.2 1.5 2.8 3.8 3.1 
272 1.5 1.8 1. 7 2.0 3.0 3.6 3.6 
408 1. 7 2.4 2.0 2.9 3.6 3.9 3.3 
Stocking rate 10/ha 
0 1.0 0.8 1.5 1. 4 1.6 1.9 1.1 2.3 
34 1.5 0.7 1.4 1. 7 1.4 2.2 1.2 2.4 
68 1.6 0.8 1.9 2.5 1.9 2.4 1. 2 2.7 
136 1.5 1.0 2.2 2.2 2.4 2.5 1.6 3.3 
272 2.1 1. 2 2.2 2.7 2.1 2.6 1. 4 2.9 
408 1. 7 1.1 2.5 2.7 2.5 2.1 2.1 3.7 
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Table 13: Crop grain yield (t/ha) for four cultivars of sub clover 
previously at 7.5 and 10.0 sheep/ha and sprayed to controlled 
grasses. 
Herbicide - Kerb181 + Kerb® 
Cul ti var Seaton Daliak Gerald ton Dinninup Seaton Daliak Ger al ton Dinn in up 
Park Park 
Stocking rate 7.5/ha 
Rate of Agran (34.0) 
(kg/ha) 
0 0.4 0.8 0.7 1.3 1.0 2.0 2.1 
34 0.6 0.9 1.5 1.5 1.0 2.1 2.0 
68 0.6 0.8 1.0 1.4 0.9 2.3 2.2 
136 0.5 1.0 0.9 1.6 1.2 2.3 2.2 
272 0.6 1.1 1.2 1.9 1.3 2.3 2.4 
408 0.7 1. 3 0.9 2.1 1.4 2.5 2.1 
Stocking rate 10.0/ha 
0 0.5 0.5 0.8 1.1 0.8 1.2 0.8 1.4 
34 0.6 0.5 0.8 1.1 0.9 1.2 1.1 1.5 
68 0.5 0.5 0.9 1.0 0.9 1. 3 0.8 1.6 
136 0.6 0.6 1.3 1.3 1.1 1.4 1.4 2.2 
272 1.0 0.8 1.1 1.6 1.0 1.4 1.1 1.6 
408 0.9 0.6 1.3 1.2 1.3 1.3 1.3 1.8 
CONCLUSIONS 
The use of herbicides to remove annual grasses resulted in lower pasture 
production in the initial spraying year, however, losses were less evident in 
the following year. This was reflected in the 1983 liveweights, where l982 
liveweight carryover differences were the major factor affecting liveweight 
trends. Poor pasture performance in 1982 was associated with poor clover 
establishment density. 
-
Kerb ® gave excellent grass control in 1982 and this was carried over to .~ 
1983, however, some annual ryegrass did regenerate. There appeared to be 
little difference in digestibility between the sprayed or unsprayed treatments, 
however, there were marked differences in protein content. The pure sub-clover 
(Kerb treated) plots had a higher protein content than the unsprayed controls. 
Dinninup had a higher protein content than the other 3 cultivars in December 
but by February there was little difference between cultivars in terms of 
protein content. 
Pastures regenerated well in 1982 and sub clover density was high. 
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There was a crop response to nitrogen on all plots even though the soil 
nitrogen levels were high. Silver grass presented a major problem on the 
unsprayed control plots and reduced yield. 
Due to he extreme site variability and lack of replicates makes the 
intrepretaion of the data difficult. 
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1:1 Rotation trial for wheat comparing a pure clover ley 
with a mixed pasture ley on the Esperance sandplain 
c.w. Thorn 
Research Officer 
Plant Research Division 
Irial Report 
Trial: Esperance Down Research Station 
Soil: Sand over gravel 
History: 
Treatments 1980 1981 1982 1983 
A. Pasture: Wheat p w p w 
B. Clover:Wheat c w c w 
c. Wheat:Pasture w p w p 
D. Wheat:Clover w c w c 
Introduction 
With the increased economic return from cereal wheat growing in recent years, 
many producers have shortened rotation to increase cereal production by 
reducing the length of the ley pasture phase. This coupled with the 
deterioration in the legume component of pastures has lead to poor pastures 
following cropping. It is not known whether at 1:1 crop:pasture rotation can 
be sustained on the Esperance sandplain due to: 
1. poor pastures 
2. build up of cereal diseases 
3. run down of soil nitrogen levels. 
The deterioration in the legume component of pastures has often been 
associated with the build up of the non legume com(X>nent (i.e. capeweed and 
annual grasses). It was decided to achieve legume dominance in the ley 
pasture by using herbicides and to determine if there was any appreciable 
build up in soil nitrogen and/or depression in cereal disease levels in a 
following crop. 
Methods 
Design: The trial was designed to provide a crop:pasture sequence such that 
each treatment was represented in each year. This was replicated 5 times 
giving an effective replication of 10 over a 2 year cycle. In each year four 
rates of nitrogen were applied to each treatment in crop to determine the 
nitrogen res(X>nse and soil nitrogen status. Each sub plot was 2.s m x 60 m in 
dimension. 
1 cn9 treatments 
6.6.79 
15.6.79 
20.6.79 
17.9.79 
1980 treatments 
1.5.80 
11.6.80 
16.6.80 
e 27.6.80 
2.7.80 
23.7.80 
28.11.80 
1981 treatments 
4.7.81 
10.7.81 
15.7.81 
15.7.81 
16.7.81 
28 .11.81 
1982 tr ea trnen ts 
3.6.82 
14.6.82 
16.6.82 
28.6.82 
8.7.82 
8. 7. 82 
14.12.82 
1983 treatments 
10.6.83 
27.6.83 
1. 7. 83 
10.8.83 
25.8.83 
8.1.84 
Apply Spray.Seed at 21/ha Blocks B & D 
Whole trial area sown to clover at 20kg/ha 
Clover plots sown at 2 Okg/ha 
Clover mix - Esperance, Daliak, Trikkala 
i.e. clover plots received 40 kg/ha of seed 
while the other plots received 20 kg/ ha 
and super at 150 kg/ha 
Sprayed metasystox at l.OL/ha in 70L of water 
Sprayed Gramoxone 700 ml/ha on Blocks D 
Fenced the trial area 
Apply Spray.Seed to C and D plots at 0.75 l/ha 
Sown F.gret at 45 kg/ha using TDD. Super, sown 
with seed at 70 kg/ha 
DDT Blocks C and D for Redmite control, lOL DDT 
Spray.Seed Blocks B at 1 l/ha - pasture manipulate 
Topdressed Nitrogen o, 100, 200, 400 of Agran 340 
Harvested the crop 
Apply Spray.Seed to Blocks A and B at 2 l/ha 
Sow Blocks A and B to Egret at 45 kg/ha, plus super at 70 
kg/ha with the TDD 
Apply Spray.Seed to Blocks A and B at 1 l/ha 
Apply Spray.Seed to Blocks D at 0.75 l/ha - pasture 
manipulate 
Topdress Agran at schedule (1980) rates o, 100, 200, 400 
Agran 
Harvested the crop 
Blocks B and D sprayseed at 2 l/ha 
2nd application of sprayseed at 0.75 l/ha (Band D) 
Egret seeded at 45 kg/ha plus super at 120 kg/ha (B and D) 
Block B sprayseeded at 0.8 l/ha - pasture manipulated 
Agran 34 topdressed at O, 97, 210, 390 kg/ha 
Pasture blocks A and B topdressed with super at 140 kg/ha 
Harvested crop plots 
Blocks B and D topdressed 120 kg/ha super 
Blocks A and C sprayseed at 1.5 l/ha 
Blocks A and C sown with 45 kg/ha Eradu with 80 kg/ha 
super using TDD 
Topdress Agran 34.0 at O, 77, 210, 390 kg/ha 
Pasture manipulate using sprayseed at 0.75 l/ha 
Harvest all plots using small plot harvester. 
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Comments 
Initial spraying too late. 
Clover seeding too late. 
Late spraying with Grammoxone should not have been applied as this set back 
clover even further and resulted in very low seed set. 
Very hard grazed during sununer, with the manipulated plots grazed haarder than 
others. Strong winds in Autumn - considerable topsoil lost off the 
manipulated plots - less off the others. 
Manipulated plots sparse ground cover dominant erodium/capeweed - no grasses. 
On the other plots there was a Strong clover stand (above 50%) with grasses, 
e rodium and capeweed. 
1981-82 sprayseed reI1K>ved most of the erodium component of the pasture. There 
were few grasses in the untreated plots (A and C) due to heavy stocking 
pressure. More pasture was produced on the untreated plots. Some Rhizoctonia 
observed in Rep 5. 
1983 - sprayseed went on too late and the season had finished by the middle of 
September for pastures. Some Rhizoctonia was observed in the crop plots. 
Meas ur eme n ts 
Since taking over the trial in 1981-82 pasture production has been recorded at 
various times in the year using the Arnold and Cambell visual rating method 
coupled with the Mannetje dry weight rank method for composition. Sub clover 
seed yield has also been recorded along with anthesis dry matter and grain 
yield of the crop. Nitrogen uptake a1: anthesis has also been measured. 
Take-all and Rhizoctonia measurement have been made by Dr. McNish. Soil 
samples have been collected and analysed for N, pH and organic carbon. Soil 
samples were collected by a pogo sampling to 10 cm at 20 random sites per plot • 
. RESULTS AND DISCUSSION 
Crop production 
Crop yields have consistently been higher following pasture manipulation the 
previous year (Table 1). There has been little or no response to nitrogen 
over 34 kg/ha of N in any year and there is to date little indication of a run 
down in soil nitrogen. 
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Table 1. 
Year 
Rate of 
nitrogen 
(Agran) 
P:W 
C:W 
W:P 
W:C 
P:W 
C:W 
W:P 
W:C 
Crop yields for 1:1 rotation for 1980-83 
0 
2190 
2519 
1460 
1649 
100 
2403 
2734 
1810 
1989 
1980 
200 
2459 
2689 
1982 
1954 
2074 
400 
2335 
2554 
1998 
2000 
0 
1730 
1970 
591 
785 
100 
1950 
2060 
771 
919 
1981 
200 
1980 
2100 
1983 
762 
873 
400 
1970 
2060 
806 
932 
The average crop yield without nitrogen over the four years has been 1493 
kg/ha for the control pasture ley and 1731 kg/ha for the manipulated pasture 
ley. At approximately $6.50/ha for the cost of the pasture manipulation 
treatment, the increase in return &28/ha at &120/ton easily pays for the 
treatment, however, the effect of reduced pasture production on livestock 
production must also be considered. 
The 1982 and 1983 anthesis dry matter cuts indicate a crop dry matter response 
to nitrogen. The 1983 crop was sown late. 
Table 2. Anthes is crop dry matter 1982 and 1983 (kg/ha) 
Treatment 
Nitrogen 
Rate (Agran) 
0 
100 
200 
400 
1982 
3773 
5138 
5252 
6000 
W:P 
1983 
1796 
2434 
2839 
2579 
1982 
4099 
4936 
5986 
5600 
W:C 
Weeds were not a problem in the crop in either 1982 or 1983 (Table 3). 
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1983 
2062 
2864 
2800 
3351 
Table 3. 
Treatment 
W:P 
W:C 
Wheat, grass and clover density 1982 (4/8/82) and 1983 in the 
cropped areas (plants m-2) 
(Values are mean of 4 rates of nitrogen and 5 main replicates). 
Wheat density 
1982 1983 
Clover density 
1982 1983 
Grass density 
1982 1983 
102 
116 
105 
105 
23 
30 
8 
4 
51 
64 
3 
2 
Nitrogen uptake an anthesis was determined in 1982 (Table 4) 
Table 4. Nitrogen uptake and N% in tops of the crop in 1982 
Treatment Nitrogen u2take (kg/ha) 
Rate of Agran 34 0 100 200 
P:W 51 74 70 
. C:W 53 66 88 
N% in tops 
P:W 1.35 1.44 1. 34 
C:W 1.29 1.33 1.47 
400 
101 
90 
1. 6 8 
1.61 
There was little difference in the nitrogen uptake of wheat between the two 
treatments. This coupled with the take-all results suggests that disease 
suppression due to grass removal may be the factor giving an extra 200 kg/ha 
of grain in the pasture manipulated treatment. 
Take-all has been monitored since trial began. Results to date have indicated 
that inititially there was a low level of incidence and s~verity of take-all 
in 1980. By 1982 the incidence of take-all had increased from 18% to 44% 
(Table 5) in the normal pasture plots and from 4% to 18% in the manipulated 
pasture plots. It is clear that grass control in pasture the year prior to 
cropping may give some protection from take-all, but not Rhizoctonia. It is 
expected that with the TDD method of sowing Rhizoctonia will build up. 
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Table 5. Take-all and Rhizoctonia levels from 1980-1983 
Treatment Incidence 
Rate of 80 81 82 
Agran 
W:P 0 18 31 44 
100 31 44 
200 29 39 
400 23 30 
W:C 0 4 8 18 
100 4 11 
200 8 13 
400 12 14 
Pastiu;e P'~1.1~UQD 
Take-all 
(%} Moderate 
+ severe (%} 
83 80 81 82 
2 7 24 
3 18 
3 16 
2 11 
0 1 5 
0 1 
1 1 
2 3 
83 
Rhizoctonia 
Incidence (%} Moderate 
+ severe (%} 
82 83 82 83 
25 
29 
27 
29 
22 
28 
19 
23 
7 
8 
6 
6 
7 
6 
3 
6 
Pasture production was reduced immediately following the application of 
sprayseed, however, by spring the pasture had compensated and there was little 
difference in pasture production between the treatments in 1982 (Table 6). 
The Spray.Seed treatment gave excellent control of geranium and capeweed. Due 
to the late application of sprayseed in 1983 and the rapid finish to the 
season in September no spring pasture estimates were obtained. The animals 
grazing the area had to be rem::>ved in October. 
Table 6. 
Treatment 
Date 
P:W 
C:W 
Pasture Production in 1982 and 1983 
4.8 
1.6 
0.5 
1982 
15.9 
3.1 
1. 9 
Pasture Production (t/ha} 
12.10 
3.5 
3.1 
22.6 
0.7 
0.7 
1983 
27.7 
0.9 
0.9 
The sprayseed treatment gave excellent control of the annual grasses (Table 7) 
in 1982. No measurement could be recorded for 1983 due to late spray and 
early seasonal finish. 
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Table 7. 
Treatment 
P:W 
C:W 
W:P 
W:C 
Pasture composition - 15.9.82 and seed yield in 1982 
Clover 
1736 
1796 
Pasture Dry Matter 
(kg/ha) 
Grass Broadleaf 
373 
97 
1006 
7 
Seed Yield 
(kg/ha) 
283 
301 
99 
159 
There was significantly more residual 
pasture crop plots than the control. 
two treatments in terms of seed yield 
rotation in 1982. 
sub.clover seed under the manipulated 
There was little difference between the 
produced in the pasture phase of the 
Conclusion 
It can be concluded that at this point (4 years) in the cycle of the 1:1 
rotation system that there appears to be no appreciable run down in soil 
nitrogen, and that disease (take-all) suppression due to grass control in the 
pasture ley contributes to the increased yield seen in this treatment. '!be 
trial doesn't take into account the possible losses in animal production 
associated with grass removal and reduced pasture production. The triple disc 
drill works very well in seeding the crop and may be most useful to prevent 
erosion on the fragile sandplain soils. One problem that may limit its use is 
the build up of Rhizoctonia, which is known to build up in minimum tillage 
situations. The progress of this disease along with take-all will continue to 
be monitored. 
The use of Sprayseed~ as a tool to manii;ulate pasture composition may have 
value on the sandplain where capeweed and geranium are as much a problem as 
annual grasses. It should be noted that in areas where insufficient clover is 
present \ 30%) pasture manipulation may leave bare patches which may be 
prone to erosion. 
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Introduction 
PAS'l'URE MANIPULATION ON THE ESPERANCE SANDPLAIN 
- REPORT ON TRIAL 81E35 
c.w. Thorn 
Research Officer 
Plant Research Division 
With the increased use of minimum tillage systems and post emergent herbicides 
for the control of annual ryegrass (Lolium rigidum) and wild oat (Avena spp.), 
the brome (Bromus spp.), barley (Hordeum spp.) and silver qrasses (Vulpia 
spp.) have become problem weeds in cereal crops no in crop herbicides are 
available to control all annual grasses, if the spray and single cultivation 
at seeding fails to give adequate weed control. 
One way of controlling these grass weeds is by using a grass selective 
herbicide in the pasture phase. This technique is currently under evaluation 
for its possible effects on pasture, animal and following crop production. 
The aims of the pasture manipulation programme are: 
1. Improve the clover content of pastures and hence improve pasture quality 
over summer while trying to minimise pasture and animal production 
losses due to the removal of grasses. 
2. Increase clover seed production, to ensure adequate regeneration 
following cropping. 
3. Reduce annual grass levels in the following year allowing earlier 
seeding and a clean crop. 
4. Improve the soil nitrogen levels due to a higher quality organic matter 
associated with clover dominance. 
5. Reduce crop losses due to take-all web-worm and Desiantha weevil, all of 
which are harboured by annual grasses during their life cycle. 
6. Reduce producer and manufacturing losses associated with grass seed 
contamination of meat and wool. 
7. Control of Annual Ryegrass Toxicity in areas where ryegrass toxicity is 
a problem. 
Some of the possible problems that may be encountered by removing grasses from 
pastures are:-
1. The loss of early winter and total pasture production due to grass 
removal, thereby reducing carrying capacity. 
2. The return of oestrogenic pastures in areas where oestrogenic clovers 
are still grown. 
\041 
3. Potential erosion problems if paddocks with poor clover cover are 
manipulated to remove grasses. 
I would now like to discuss the implications of grass removal on pasture, 
animal and crop production at Esperance. 
Methods 
In 1981 a trial was commenced at EDRS to examine the effect of both grass and 
broadleaf herbicides on pasture composition and production, and subsequent 
animal and crop production in a two pasture:one crop rotation. The treatments 
'were: 
1. Untreated 
2. Kerb (1.0 kg/ha) + 2,4-D Amine (500 ml/ha) 
3. Spraytop (750 ml/ha) + 2,4-D Amine (800 ml/ha) 
4. Sprayseed 800 ml/ha 
The Kerb, 2,4-0 Amine and sprayseed were sprayed in early July while the 
spraytop was applied in early October. 
In 1981, the site was sprayed by K. Young of the Esperance o.o. The site was 
stocked at 8/ha and managed according to the manager's discretion. As a 
result the 1981 sheep liveweight data was difficult to interpret and it was 
decided that I take over in 1982 and to set stock the trial. 
1982 details 
The first year pastures were stocked at 6.2 wethers/ha while the second year 
pastures were stocked at 7.7/ha on the 18/5/1982. Sheep liveweights were 
recorded monthly and the sheep were-shorn on the 26/1/1983. 
In 1982, following spraying in 1981, the areas to be cropped were sprayed with 
Sprayseed® at (3 l/ha) and direct drilled with a combine on June 17, 1982. 
Wheat was sown at 45 kg/ha with 150 kg/ha of superphosphate. Six rates of 
nitrogen were applied to each of 5 replicates within the main plot at the 
following rates: 
O, 37.5, 67.0, 127.0, 210.0, 340.0 kg/ha of Agran (34% Nitrogen). 
Weed counts, crop density, anthesis dry matter, grain yield, nitrogen levels 
in grain and tops and take-all levels were recorded during the season. 
1983 details 
The 1983 season was characterised by having a number of false breaks prior to 
the main break in late June. Prior to seeding the trial, the pastures were 
sprayed with Sprayseed® at 1.5 L/ha on June 13 and June 29. The crop was 
direct drilled with 50 kg/ha of Jacup wheat with 150 kg/ha of superphosphate 
on June 29. Nitrogen was topdressed onto the plots at O, 37.5, 67, 127.5, 210 
and 340 kg/ha as Agran 34.0 (ammonium nitrate) on August 9, 1983. The rates 
of nitrogen were replicated six times on each treatment. 
Weed counts, crop density, anthesis dry matter, grain yield, take-all and 
desiantha counts were recorded during the season. 
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Results 
Effect of pasture manipulation on animal and pasture production 
a) On 1st year sprayed pastures 
1. Animal production in 1982-83 
Following herbicide applications in July 1982, weaner wethers stocked at 6.2 
ha, had a lower rate of liveweight gain over the entire season when compared 
to the animal on the untreated pasture. There was little difference in 
liveweight between animals on the three herbicide treated areas, however there 
was tendency for those on spraygrazed pasture to be slightly lower than those 
on the sprayseed treatment-(Figure 1). The large liveweight difference 
between the animals on the untreated and treated pasture remained until April 
the following year when, following a flase break animals on the sprayed 
pasture performed better than those on the untreated pastures. Wool growth 
was higher for the animals on the untreated pasture than the sprayed pastures 
(Table 1). 
Table 1. Wool growth of weaner wethers on 4 sprayed pastures 
Wool growth (kg/hd) 1st year sprayed pastures 
Untreated 5. 9 
Kerb+ 2,4-D Amine 5.7 
Sprayed+ 2,4-D Amine 5.5 
Sprayseed 5.6 
2. Pasture Production in 1982 
Winter pasture production was reduced by using sprayseed, however the use of.a 
selective herbicide like Kerb did not reduce pasture production to the same 
extent. These differences were maintained until spring, after which 
production from the sprayseed treated area was no different to the Kerb 
treated area (Table 2). 
Table 2. Pasture production and % clover on 1st year sprayed pasture 
Treatment 
1982 
Date: 4.8 12.10 
Untreated 1, 371 ( 54) 3,390 
Kerb+ 2,4-D Amine 1,2 76 ( 72) 2,885 
Sprayseed + 2,4 Amine 541 ( 70) 2, 88 5 
Sprayseed 881 ( 76) 2, 729 
) = % sub clover in pasture 
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Compared to the previous year, Kerb resulted in poor grass control. Sprayseed 
gave good broadleaf and grass control however this was at the expense of 
winter pasture production. This was reflected in the animal liveweight 
patterns. 
Clover seed·production was highest under the sprayseed treatment, however the 
addition of 2,4-D Amine tended to suppress the clover seed yield (Table 3). 
Table 3. Effect of pasture manipulation on clover seed yield (kg/ha) and 
regeneration the following year 
Treatment 
Untreated 
Kerb+ 2,4-D Amine 
Sprayseed + 2,4 Amine 
Sprayseed 
Seed yield 
(kg/ha) 
358 
369 
501 
708 
Regeneration 
Grass Clover 
(plants m- 2) (plants m2) 
2,010 700 
1,255 880 
745 1,4 75 
1, 395 1,685 
Pasture regeneration the following year, 1983, reflected the seed yield 
figures. The density figures may also explain why the animals on the 
sprayseed area gained weight more rapidly in April-May than the other 
treatments. The failure of Kerb to give grass control may be explained by the 
large amount of organic matter on the surface. This could have inhibited the 
entry of the herbicide into the soil, affecting its efficacy. 
Pasture Production in 1983 
Early seasonal pasture production indicated that there was little difference 
between treatments (Table 4). 
Table 4 Pasture production 1983 
Treatment 
Untreated 
Kerbe + 2,4-D Amine 
Spraytop + 2,4-D Amine 
Spray. seed 
Date 
= % sub.clover in pasture 
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Pasture production (kg/ha) 
21/ 6 27/7 
702 
689 
665 
651 
916 ( 49) 
881 ( 70) 
870 ( 75) 
918 (80) 
62.5 
57.5 
52.5 
47.5 
. 42 .5 
37.5 
32.5 
.27.5 
1;5 1/6 1/7 1/8 1/9 1/10 
• • 0 
D 
* 
Control 
Sprayseed 
Ker.b/Spraygraze* 
Spraytop/Spraygraze* 
Sprayseed applied in winter 
accidentally. 
1/11 1/12 1/1 
0 
c 
·~ 
1/2 
FIGURE 1: Animal Liveweight (kg) during 1982 on 4 pastures sprayed in winter 1982. 
1/3 1/4 1/5 1/6 
If'> 
-0 -
1/7 
b) 2nd year pastures following spraying 
1. Animal production in 1982-83 
Pastures were stocked at 7.7 weaner wethers/ha. There was little difference 
between animals on the untreated, and sprayseed plots in terms of animal 
liveweight gain, however, the animals on the spraytop + 2,4-D Amine plots 
showed superior liveweight gain over the entire season (Figure 2). This was 
also re fleeted in wool g row th (Table 5) • Animals on the Kerb + 2, 4 -D Arn ine 
treated pasture showed a slower rate of liveweight gain, however this was not 
associated with a marked reduction in pasture availability (Table 6). wool 
growth of weaner wethers on the Kerb sprayed pasture was markedly reduced 
compared to those on the untreated pasture. 
Table 5. Wool growth from weaner wethers on 2nd pastures, following 
pasture manipulation 
Treatment 
Untreated 
Kerb + 2,4-D Amine 
Spraytop + 2,4-D Amine 
Sprayseed 
2. Pasture production in 1982 
Wool growth 
[kg/ha] 
5.00 
4.60 
5.50 
4. 95 
There was little difference between the treatments in terms of pasture 
production (Table 6), and all plots were clover dominant. 
Table 6. Pasture production and clover % on 2nd year pastures following 
pasture manipulation 
Treatment 
Untreated 
Kerb+ 2,4-D Amine 
Spraytop + 2,4 Amine 
Sprayseed 
Date: 4. 8. 
1,325 
1,235 
1,303 
1,330 
Pasture available (kq/ha) 
% clover 15.9 
( 79) 
( 98) 
(83) 
( 99) 
2, 639 
2,780 
2, 822 
3,103 
12.10 
2,934 
2, 635 
2,761 
2, 631 
Clover seed production was highest on the Kerb+ 2,4-D Amine treated pastures 
and lowest on the Spraytop, 2,4-0 Amine treated pasture. Little difference in 
seed production was observed between the sprayseed and untreated plots 
(Table 7). There was little difference between all the plots in terms of 
clover regeneration in 1983 (Table 6). Grass control was maintained into a 
3rd year (Table 7) • 
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62.5 
57.5 
52.5 
47.5 
42.5 
37.5 
32.5 
27.5 
1/5 
FIGURE 2: 
1/6 1/7 1/8 1/9 1/10 
• • 0 
0 
Control 
Sprayseea. 
Kerb/Spraygraze 
Spraytop/spraygraze 
1/11 1/12 1/1 
Animal Liveweight (kgt during 1982 on 4 pastures sprayed in 1981. 
1/2 1/3 1/4 1/5 1/6 
·Table 7. Clover seed yield (kg/ha) and regeneration the following year 
Treatment 
Untreated 
Clover seed yield 
(kg/ha) 
745 
Kerb + 2, 4-D Amine 857 
Spraytop + 2,4-D Amine 529 
Sprayseed 711 
3. Pasture production in 1983 
Grass 
2, 334 
209 
93 
254 
Regeneration 
Clover Other 
(Plants m-2) 
1,650 475 
1,816 133 
1, 415 511 
1,824 57 
Early seasonal pasture production indicated that there was little difference 
in terms of pasture on offer between first and second year pastures and 
between treatments (Table 8). 
Table 8 Pasture production in 1983 
Treatment 
Untreated 
Kerb 
Spraytop 
Sprayseed 
Date 
Pasture production (kg/ha) 
2nd year pasture 
21/6 27/7 
803 
721 
720 
807 
1023 
1026 
1026 
1112 
Due to little rainfall in September the season finished quickly and a spring 
assessment was not done. 
Table 9 Pasture composition at 27/7/83 
Composition ( % ) 
Treatment 1st year pasture 2nd year pasture 
Clover Grass Clover Grass 
Untreated 49 25 36 50 
Kerb 70 9 65 32 
Spraytop 75 7 75 23 
Sprayseed 80 10 67 29 
The pasture was manipulated in 1982 and the effect of the herbicides carried 
through into 1983. As noted in 1982 the Kerb spraying was not as effective as 
usual and it was decided to re-manipulate the pastures in 1983 (this was done 
after the 27/7 sampling). 
The pasture emerging from the crop phase had an extremely low grass 
population, this pasture would not need to be manipulated on a farmer scale. 
It would appear in a 2 pasture : 1 crop rotation that qrass control once 
achieved with herbicides can be maintained by grazing pressure and clean grass 
free crops. 
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Sub clover seed prOduction in 1~83 was extremely poor and the seed yields 
presented represent the residual seed bank. 
Treatment 
Sub clover seed yield (kg/ha) 
1982 1983 
Crop Pasture 1 
Untreated 123 169 
Kerb 75 90 
Spraytop 51 73 
Sprayseed 144 212 
Pasture 1 Pasture 2 
Untreated 358 238 
Kerb 369 305 
Spraytop 501 355 
Sprayseed 708 331 
Pasture 2 Crop 
Untreated 745 344 
Kerb 857 374 
Spraytop 529 232 
Sprayseed 711 460 
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Crop yield following pasture manipulation in 1982 
In 1982, following spraying in 1981, the pastures were sprayseed (3 l/ha) 
direct drilled on the June 17, 1982. Wheat was sown at 45 kg/ha with 150 
kg/ha of superphosphate. Six rates of nitrogen were applied to five 
replicates within each main plot on July 23, 1982 at the following rates: 
0,37.5,67.0,127.0,210.0,340.0 kg/ha of agran 34:0 
Weed counts, crop density, anthesis dry matter, grain yield, nitrogen levels 
in the tops and the grain and take-all levels in the plots with no added 
nitrogen, were recorded. 
The crop established at 124,122, 122, 140 plants/M 2 for the untreated, Kerb, 
Spraytop and Sprayseed treatments respectively. Grass weeds were less than 2 
plants/M2 • There was a large take-all difference between the two main 
replicates with replicate CW12 having a higher incidence of take-all than CW13 
(Table 10) • 
Table 10 Take-all incidence and severity following pasture manipulation 
% Take-all 
Treatment Incidence Moderate + severe 
replicate CW12 CW13 CW12 CW13 
Untreated 46. 7 7.5 10.0 1. 4 
Kerb + 2, 4-D 20.4 1.6 5.0 0.2 
Spraytop + 2,4-D 89.1 9. 1 62.2 4. 4 
Sprayseed 49.2 4.4 20.4 0.7 
Take-all incidence and severity was greatest on the Spraytop plots and there 
was little difference between the untreated and Sprayseed plots, however, Kerb 
reduced the level and severity of take-all in CW12 and to a small extent in 
CW13. The increase in take-all incidence was also recorded by M. Lowe 
(U.W.A.) when soil samples were taken prior to cropping to assess the 
propagule levels in the soil. These results suggest that the control of 
grasses the year prior to cropping may result in a reduction in both the level 
and severity of take-all in a following cereal crop. 
The crop exhibited a marked response to nitrogen with the untreated, Sprayseed 
and Spraytop treatments giving a similar response in block CW12. The Kerb 
plot showed a more marked response to nitrogen in the 40 to 100 kg/ha range. 
Crop grain yields reflected the marked effect of take-all, with the Spraytop 
plot yielding 30% less than the control (1, 877 kg/ha) or the Sprayseed (1, 882 
kg/ha) plots. In both CW12 and CW13 the Kerb plots did not yield as much as 
their dry matter at anthesis indicated, this was thought to be due to the 
possible effect of residual herbicide pruning the roots, so that in a dry 
finish the grain did not fill due to moisture stress. The response of grain 
yield to nitrogen also indicates a moisture relations problem in block CW12. 
This negative response to high rates of nitrogen was accentuated as take-all 
also restricted grain fill through restriction of moisture availability due to 
root pruning (Figure 3) • 
-8-
The crops on paddock CW13 showed a marked response to nitrogen in terms of dry 
matter and grain yield with Sprayseed and Spraytop treatments giving a similar 
response. There appears to be an effect of previous pasture treatment on the 
initial levels of soil nitrogen, with the spraytop treatment resulting in a 
higher dry matter and grain yield with no added nitrogen, than either the 
untreated or Kerb plots. The Sprayseed and Spraytop treatment showed similar 
responses to nitrogen. The Kerb plot had a low harvest index as mentioned 
above (Figure 3). 
A possible reason for the build up of take-all following the use of 
Spraytopping could be due to the provision of a higher quality substate for 
the fungus to oversummer on. Spraytopping usually enhances the nitrogen 
content of the dry grass as it does not get time to mobilise nitrogen into the 
seed head after dessication. Garrett (1981) found that saprophytic survival 
depends on a energy source (straw/grasses) and that the fungus needs a 
maintained supply of soluble nitrogen (usually nitrate). He found that 
calcium nitrate markedly prolonged the longevity of the fungus. The crop 
results indicate that in the absence of take-all the Spraytop plots were 
higher in nitrogen than the other plots except Sprayseed and this may have 
also contributed to the greater survival of the fungus over summer and explain 
the high levels of the fungus in these plots. Another possibility is that the 
decomposing grass roots cause an increase in the colonization potential of the 
fungus which may enhance its survival over summer. Further work is being 
carried out to investigate these possible explanations. However, one year of 
grass control may be sufficient to markedly reduce the level of take-all in 
pastures, with, the benefit being seen in a following wheat crop. 
Residual clover seed yield under the crop ranged from 50-150 kq/ha and 
resulted in adequate regeneration in 1983 (Table 11). The grass control 
treatments applied in 1981 could still be seen in the pasture year following 
cropping. 
Table 11 Clover seed yield under the crop and regeneration following cropping 
Regeneration 
Treatment Clover seed (kg/ha) Grass Clover Other 
(Plants m-2) 
Untreated 123 665 555 135 
Kerb+ 2,4-D Amine 75 770 275 155 
Spraytop + 2,4-D Amine 51 900 125 190 
Sprayseed 144 990 265 175 
Crop Production in 1983 
Desiantha weevil was observed to reduce crop density in the untreated and 
spraytop plots by 21 and 12 per cent respectively (Table/~) • Desiantha larvae 
were sampled from the base areas on the plots. Larvae numbers were 
significantly higher on the spraytop and untreated plots. Numbers and 
percentage of base patches were low for the Kerb and sprayseed plots with 2% 
of the treatment area having bare patches. The percentage of the treatment 
areas showing bare patch symptoms were 37% and 21% for the untreated and 
spraytop plots (Table 12). 
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Table 12 Desiantha larvae levels, per cent of cropped area showing bare soil 
and crop density at Esperance in 1.983 
Desiantha larvae 
Bare 
Treatment ground Crop density 
(m-2) (%) (m-2) 
Untreated 61 37 63 
Kerb 12 2 81 
Spraytop 102 21 70 
Sprayseed 26 2 80 
Due to the effect of desiantha on density there was a marked effect on 
anthesis dry matter and grain yield. The interpretation of the nitrogen 
response was impossible to determine due to the variable plant densities. 
Both anthesis dry matter and grain yield were significantly lower in the 
untreated control and only marginally lower in the spraytop treatment 
(Table 13). 
Table 13 Anthesis dry matter, grain yield and HI for four pasture treatments 
when no nitrogen was applied 
Treatment 
Control 
Kerb 
Spraytop 
Sprayseed 
Dry matter 
t/ha 
1. 6 
3. 6 
2.7 
3. 4 
Grain yield 
t/ha 
0.6 
1.4 
1. 2 
1.4 
Take-all assessments for the 1983 season are not yet available. 
Conclusions: 
HI 
0.37 
o. 39 
0.44 
o. 41 
The use of all treatments and particularly Sprayseed depressed winter pasture 
production and hence animal liveweight. There was no effect of previous 
pasture treatment on pasture production during the year, however animals on 
the Spraytop plots reached a higher liveweight than those on the other 
treatments on second year pasture following manipulation. 
Kerb and Sprayseed gave excellent grass control in 1981 however in 1982 the 
same degree of control was not achieved. 
Sprayseed applied in mid winter increased clover seed production, while the 
sprayseed/spraygraze treabnent reflects the effect of 2,4-D Amine in reducing 
clover seed production. Clover seed levels under the crop were reduced to 
50-150 kg/ha. The Sprayseed treatment had the highest residual seed bank. 
The lower residual seed levels under Spraytop/Spraygraze were reflected in the 
lower clover establishment counts. This effect was carried through into the 
2nd pasture year where the Spraytop/Spraygraze treatment had the lowest seed 
yield. 
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Crop grain yields in 1982 were higher in the sprayseed and spraytop treatments 
when no take-all was present and no nitrogen was applied. There was no 
difference between the Kerb and untreated plots in terms of yield response to 
applied nitrogen in the absence of take-all. There was some residual effect 
of Kerb on wheat establishment and root growth, thereby imposing moisture 
restrictions at grain filling. 
There was a marked Block effect in terms of take-all incidence and severity. 
Paddock CW12 was affected by take-all, while paddock CW13 had very little. 
Spraytop/Spraygraze tended to increase the severity of take-all on the 
affected area, while Kerb reduced the severity by 50%. The sprayseed 
treatment had little effect on take-all in the following crop. The poor yield 
of the Spraytop treatment in paddock CW12 was related to the take-all levels. 
Paddock 
Crop yield of Spraytop 2,4-D Amine treatment 
CW12 
CW13 
GR.~IN "''r:LO 
(0 kg/haN) 
1,313 
2, 215 
% Take-all 
89.1 
4. 4 
In contrast to the result on CW12, in the absence of take-all (CW13) the crop 
from the spraytop treatment gave the highest yield. There is a need to 
examine the relationship between pasture treatments and take-all levels in a 
following cereal crop. 
In 1983 desiantha larvae reduced the crop establishment density in the 
grassier plots. Grass control in the pasture appeared to exert some effect in 
controlling desiantha. 
Due to the poor finish to the season and the variations in density the 
response to nitrogen was difficult to interpret in the 1983 season. 
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THE EFFECT OF CHEMICAL GRASS CONTROL IN PASTURES 
ON SUBSEQUENT CROP PRODUCTION AND TAKE-ALL LEVELS 
Trial: 
location: 
Soil: 
History: 
Aim: 
Treatments: 
1982 
1. Pasture 
2. Pasture 
3. Kerb® 
4. Kerb\O) 
5. Spray.seed® 
6. Spray.seed(S) 
7. Crop 
Introduction: 
c.w. Thorn 
Research Officer 
Plant Research Division 
82 LG 25 
Lake Grace, J. McMahons 
Sandy gravel 
Cropped 1980, pasture 1981 
To evaluate the effect of chemical grass control in pastures on; 
1. Pasture production and composition. 
2. Crop production and take-all incidence. 
3. Soil nitrogen build-up. 
1983 1984 
Pasture Crop 
Crop Crop 
Pasture Crop 
Crop Crop 
Pasture Crop 
Crop Crop 
Crop Crop 
Cereal crop yields are mainly reduced by either direct competition with grass 
weeds or indirectly by crop diseases and pests of which many rely on annual 
grasses as their host to carry them over from one cereal crop to another. 
Early trials conducted by D. Nicholas and Gordon McNish indicated a 
relationship between crop take-all levels and the previous years grass levels 
in the pasture. 
It was decided to test whether annual grass control in the pasture phase prior 
to cropping would provide a 'break' and protect the following cereal crop from 
take-all. The duration of the protection was also under test with the pasture 
being manipulated 1 and 2 years prior to cropping. The other question that 
needed to be answered was whether 1 year of grass control was sufficient to 
reduce take-all and what level of grass control was needed; 20%, 60%, 100%? 
Methods: 
The site was selected in 1981 in the knowledge that the area had a known . 
take-all problem. On 27/4/1982 the site was dry sown with 20 kg/ha of a 50/50 
Northam/Nungarin sub-clover mixture with 60 kg/ha of superphosphate. Areas to 
be cropped in 1982 (treatment 7) were excluded. On the 28/5/1982 the Kerb® 
and Spray.seed® herbicides were applied at a rate of 1.5 kg/ha and 1.0 l/ha 
respectively in 32 1 of water. 
~he 1982 crop area was worked with a scarifier on the 27/4/1982 and sprayed 
with 4 l/ha of Spray.seed® on the 19/6/1982 and Gamenya wheat was sown with 
a 12 run combine at 50 kg/ha plus 156 kg/ha of superphosphate 2 hours later. 
The nitrogen rates were applied on the 19/6/1982 at the following rates O, 40, 
80, 160 kg/ha of Agran 34.0. The crop was not harvested in 1982 due to sheep 
breaking down the fences and eating out the plots. Anthesis dry matter was 
collected~ 
In 1983, the pastures were allowed to regenerate (treatments 1, 3, 5) while 
the other areas were prepared for cropping. These areas were worked with a 
scarifier on 20/5/1983 and sown with 50 kg/ha Gamenya on 24/6/1983 following 
an application of 4 l/ha of Spray.seed. Superphosphate was sown with the seed 
at 156 kg/ha. The crops were sprayed with 1.5 l/ha of Hoegrass plus 1.4 l/ha 
of Brominil M at the 2-4 leaf stage. 
Soils were collected from the site by taking 20 pogo samples/plot on the 20th 
March. These samples were analysed for pH, total soil nitrogen %, available 
NHi and NO] levels. 
Pasture assessments were made during the 1982/83 season by using the Cambell 
and Arnold visual assessment method coupled with the Mannettje and Haydock dry 
weight rank method for composition. 
Plant regeneration was recorded in 1983 by taking 20 cores of 0.5 dm-2/plot, 
the plant species were recorded as total annual grasses, sub-clover and 
capeweed plus sorrel. In 1983 wheat and weed counts were recorded by taking 5 
quadrats of 0.1 m-2 per plot, the quadrat encompanied 2 rows by 28 cm. 
In 1982 the crop anthesis dry matter was collected by taking 5 x 0.1 m-2 
quadrats/plot. In 1983 5 lengths of 0.5 m x 2 rows was collected by taking 
whole plant samples. The roots were removed and saved for disease assessment, 
while the tops were used to record dry matter. 
Plant disease assessments were carried out by Dr G. McNish using a visual 
scoring method. The plants were classified as either nil, light (<25%), 
moderate (25-75%) or heavy >75% of the root system affected) •. The plants 
were scored for both take-all and rhizoctonia. 
General notes on the trial: 
The site is known to be a poor wheat producing area, in the past take-all was 
reduced yields. 
The resowing of sub-clover in 1982 tickled up the ryegrass and the resulting 
pasture had a good balance of clover and ryegrass. 
Some radish and sorrell was evident on the site in 1982/83. 
Observations of the crop in 1983 indicate that a hard pan may be evident, due 
to the abnormally poor crop growth. 
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Results and Discussion 1982 season: 
In 1982, following pasture manipulation, spring pature production and 
composition were recorded. Spray.seed reduced total pasture production by 28% 
from 1,389 in the untreated pasture to 1,011 kg/ha. There was little 
difference between the production of the Kerb and untreated pastures. The 
grass content was markedly reduced by Kerb (82%) and 64% by the Spray.seed 
treatment (Table 1). 
Table 1. Pasture production and composition on the 16/9/1982 at Lake Grace 
Pasture production (kg/ha) 
Treatment Grass Clover Broadleaf Total 
Untreated 419 764 216 1,389 
Kerb<e> 78 1,114 221 1,413 
Spray.seed® 148 691 172 1,011 
There was a marked crop dry matter and nitrogen uptake response to· applied 
nitrogen (Table 2). There was a low incidence of take-all (<20%), but a 
high incidence of Rhizoctonia (Table 3). The incidence of take-all appeared 
to decline slightly with increasing levels of nitrogen while Rhizoctonia 
levels increased with increasing nitrogen levels. 
Table 2. Crop dry matter production at anthesis 
Rate of Agran (34:0) 
0 
40 
80 
160 
Dry matter (t/ha) 
0.9 
1.3 
1.6 
2.2 
Nitrogen uptake (kg/ha) 
9 
14 
19 
28 
Table 3. Take-all and Rhizoctonia levels (% plants) in the crop (1982) 
Rate of Agran (3,400) 
0 
40 
80 
160 
Take-all 
Incidence 
16 
12 
13 
11 
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Severity 
6 
8 
4 
4 
Rh izoctonia 
Incidence Severity 
21 
40 
53 
55 
3 
6 
13 
12 
Sub-clover seed yields in 1982 were markedly affected by the pasture treatment 
(Table 4). The Kerbw treated areas produced substancially more seed than 
the Spray.seed treated area (192 kg/ha) and 179 kg/ha more than the untreated 
pasture. 
Table 4. .sub-clover seed yield kg/ha 1982 
1983 Results: 
Treatment 
Untreated 
Kerbw 
Spray.seed® 
Seed yield (kg/ha) 
214 
393 
201 
Pasture regeneration was measured in 1983. Sub-clover regeneration was higher 
in the Kerbw treated areas and also the annual grass levels were 
substantially reduced. Pasture manipulation with Spray.seed® resulted in 
only a 20% reduction in grass levels while Kerb achieved a 68% reduction 
{Table 5). There was a increase in broadleaf weeds in the Kerb treated area. 
Table 5. Pasture regeneration following pasture manipulation 
Pasture regeneration (plants m-2) 
Treatment Annual grasses Sub-clover Broadleaf weeds 
Untreated 1,070 1,280 180 
Kerb© 340 1,410 270 
Spray.seed® 860 1,190 220 
Soil analyses following the 1982 season indicated that the site had a pH of 
6.0 to 6.2, and that there was a increase in the organic carbon levels and 
total soil nitrogen levels after pasture manipulating with Kerb and 
Spray.seed. Available nitrate levels were high in the continuous crop 
treatment (treatment 7) due to residual effects of the applied nitrogen the 
previous year. The nitrogen difference between the untreated and Kerb® soil 
was in the order of 0.003% or approximately 39 kg/ha. 
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Table 6. Soil analysis following pasture manipulation in 1982 
Analysis pH Organic carbon Total soil nitrogen Available nitrogen 
NHt NO) 
Treatment % % {ppm) {ppm) 
Untreated 6.2 0.87 0.042 2 5 
Kerb® 6.1 0.93 0.045 3 5 
Spray.seed® 6.1 0.96 0.045 2 6 
Continuous crop 6.0 0.87 0.043 3 10 
Wheat and weed counts in the crop were recorded on the 28/7/1983. The rates 
of nitrogen plots were bulked/treatment giving a total of 16 replicates (4 
main x 4 sub replicates (nitrogen)). There was little effect of previous 
treatment on wheat density. Sub-clover levels in the crop were lowest in the 
continuous crop as no sub-clover was sown on these areas. The lowest grass 
levels in the crop were associated with the continuous crop and Kerb® 
plots. In general the continuous crop treatment had the lowest weed burden 
followed by Kerb® and Spray.seed® {Table 7). 
Table 7. In crop weed levels following pasture manipulation and a spray.seed 
direct drill seeding operation (values are ~ean of 4 rates of 
nitrogen) 
In crop plant counts 
Species Wheat Sub-clover Annual grasses Broadleaf 
treatment (Plant m-2) 
Untreated 107 12 234 45 
Kerb® 113 15 65 34 
Spray.seed® 113 7 158 35 
Continuous crop 109 1 56 12 
Crop dry matter on the 26/10/1983 was extremely poor (<1.5 t/ha). There was 
little difference between the Kerb, spray.seed and the continuous crop 
treatments (Figure 1). The untreated control resulted in a poor crop. These 
observations were reflected in yield (Figure 2, Table 8). The grain yield was 
poor and factors other than nitrogen nutrition are involved. Take-all and 
Rhizoctonia levels are not available at this time. 
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Table 8. Grain yield (kg/ha) 1983 
Grain yield 
Rate of Agran (kg/ha) 0 40 80 160 
Treatment 
Untreated 609 673 682 764 
Kerbw 727 818 936 1,009 
Spray.seed® 777 836 918 1,100 
Continuous crop 818 1,018 1,027 1,182 
Conclusions: 
This trial is in the early stages of the planned rotation which is designed to 
run for 6 to 9 years. 
Results so far have indicated that: 
the use of selective herbicides (Kerb) can give excellent annual grass 
control without a major loss in pasture production. Non-selective 
herbicides reduce pasture production; 
increased clover seed production can be achieved with the use of selective 
herbicides (Kerb); 
poor soil nitrogen status; 
the site has not produced a good wheat crop; 
take-all levels were low, but Rhizoctonia incidence was high. This is 
surprising since all crop plots were worked with a scarifier; 
in crop weed levels reflected the previous years treatment effects. 
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